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O (57) Abstract: The present invention provides a compound of fonnula (I), wherein n is 0. 1 or 2; R^ represents halo, a Ci^alkyl 
2 group which is optionally substituted by one or more fluoro, a Ci^alkoxy group which is optionally substituted by one or more fluoro 

and wherein when n is 2 the substituents R^ may be the same or different; R^ represents an unbranched C2.7alkyl group; R^ represents 
O H or OCH3; and W represents O or S and pharmaceutically acceptable salts and prodrugs thereof, to processes for preparing such 

compounds, to their utility in treating cUnical conditions associated with insulin resistance, to methods for their therapeutic use and 

to pharmaceutical compositions containing theuL 
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TheraBeutic Agents 

Field of the invention 

The present invention relates to certain novel benzoic acid derivatives, to processes for 
preparing such compounds, to their utility in treating clinical conditions associated with 
insulin resistance, to mettiods for their therapeutic use aad to pharmaceutical conqxjsitions 
containing them. 

Background of the iuvention 

The Insulin Resistance Syndrome (IRS) including type 2 diabetes mellitus, which refers to 
a cluster of manifestations includiug insulin resistance with accortq)anyiQg 
hyperinsulinaemia, possible type 2 diabetes mellitus, arterial hypertension, central 
(visceral) obesity, dyslipidaemia observed as deranged lipoprotein levels typically 
characterised by elevated VLDL (very low density lipoproteins), small dense LDL 
particles and reduced HDL (high density lipoprotein) concentrations and reduced 
fibrinolysis. 

Recent epidemiological research has documented that individuals with iusulin resistance 
run a greatly increased risk of cardiovascular morbidity and mortality, notably suffering 
from myocardial infarction and stroke. In type 2 diabetes mellitus atherosclCTOsis related 
conditioiLS cause up to 80% of all deaths. 

In clinical medicine there is awareness of the need to increase the insulin sensitivity in IRS 
suffering patients and thus to correct the dyslipidaemia which is considered to cause the 
accelerated progress of atherosclerosis. However, currently this is not a universally well 
defined disease. 

The S-CTiantiomer of the coirpound of formoola C below 
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C 

2-etiioxy-3-[4-(2-{4-methanesulfonyloxyphen^ acid, is 

disclosed in PCT Publication Number W099/62872. This compound is reported to be a 
modulator of peroxisome prolifisrator-activated receptors (PPAR, for a review of the 
PPARs see T. M.Willson et al , J Med Chem 2000, Vol 43, 527) and has combined 
PPARcx/PPARy agonist activity (Structure, 2001, Vol 9, 699, P. Cronet et al). This 
coniipound is effective in treating conditions associated with iosulin resistance. 

Surprisingly a series of compounds has now been found which are selective PPARa 
modulators. 

Description of the invention 

The present invention provides a compound of formula I 




CO2H 



I 

wherein n is 0, 1 or 2; 

represents halo, a Ci^aDcyl group which is optionally substituted by one or more 
fluoro, a Ci^aBcoxy group which is optionally substituted by one or more fluoio and 
wherein whenn is 2 the substituents may be the same or different; 
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represents an tmbranched Cz-vaDcyl group; 
represents H or OCH3; and 
W represents O or S 

and phannaceutically acceptable salts and prodrugs thereof. 

Further values of R\ R^, R^ and W in coiqpounds of Forasula I now foUow. It will be 
understood that such values may be used with any of the definitions, claims or 
enoibodiments defined hereinbefore or hereinafter. 

In a first aspect R^ is halo, a C^alkyl group or a CMalkoxy group and n is 0, 1 or 2. 
Particularly R^ is fluoro,chloro or trifluoromethyl when n is 1. Particularly R^ is fluoro 
whennis2. 



In a second aspect R^ represents ethyl or hexyL 

In a third aspect R^ represents H. 

In a fourth aspect R^ represents OMe. 

In a fifih aspect W represents O. 

In a sixth aspect W represents S. 

The termunbranched C2.7alkyl denotes a straight-chain, saturated aUphatic hydrocarbon 
having from 2 to 7 carbon atoms. Exan5)les of said alkyl include ethyl, n-propyl, n-butyl, 
n- pentyl, n-hexyl and n- heptyl. 

It will be understood by tho se skiUed in the art that the term interrupted as used above 
means that the oxygen atom is situated within the alkyl chain and is not the terminal atom. 
The temi 'prodrug " as used in this specification includes derivatives of the carboxyhc acid 
group which aie converted in amammal, particularly a human, into the carboxylic acid 
group or a salt or conjugate thereof- It should be understood that, whilst not being bound 
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by theory, it is believed that most of the activity associated with the prodrugs arises from 
the activity of the conrpoinid of formula I into which the prodrugs are converted. Prodrugs 
can be pr^ared by routine methodology well withm the capabilities of someone skilled ia 
tbs art. Various prodrugs of carboxy are known in the art. Fbr exaii?)les of such prodrug 
derivatives, see: 

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology. 42: 309-396, edited by K Widder, et d. (Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bundgaard, Chapter 5 •'Design and AppUcation of Prodrugs", by H. Bundgaard 
p.113-191 (1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8: 1-38 (1992); 

d) H. Bimdgaard, et al.. Journal of Pharmaceutical Sciences, 77:285 (1988); and 

e) N. Kakeya, et al., ChemPharm Bull, 32:692 (1984). 
The above documents a to e are herein incorporated by reference. 

j&i vivo cleavable esters are just one type of prodrug of the parent molecule. 

The compounds of formula I have activity as medicaments, in particular the conqwunds of 
formula I ate selective agonists of PPARo, that is, their EC50 for PPARa is at least four 
times lower and preferably at least 10 or 50 times lower than their respective ECsofor 
PPARy wherein the ECsoS are noeasured and calculated as descaribed in the assays lata: in 
this document. The conqjounds of formula I are potrait and selective. 

The present invention provides a confound selected from: 

2-[2-(4- {2-[ethyl(2-fluoroben^l)an[mio]-2-oxoethoxy }phenyl)ethoxy]benzoic acid; 
2-[2-(4-{2-[(2,4-difluorobenzyl)(heptyl)aimnol-2-oxoethoxy}-3-methoxyphenyl)- 

ethoxy]benzoic acid; 

2-[2-(4-{2-K4-chlDrobenzyl)(ethyl)amino]-2-oxoethoxy}phenyl)ethylthio]benzoicacid; 

2-[2-(4-{2-[(4-cUorobenzyl)(ethyl)amino]-2-oxoethoxy}phenyl)ethDagr]benzoicacid; 

2-[2-(4-{2-[ethyK4-trifhioromethyIbenzyl)aminD]-2-oxoethoxy}phenyI)ethoxy]benzoic 
acid ; 

2-[2-(4-{2-[ethyl(4-trifluoromethyIbenzyl)amino]-2-oxoethDxy}phenyl)ethylthio]benzoic 
acid ; 
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2-{2-[4-(2- {butyl[2-fluoro-4-(trifluoroinetliyl)beiizyy }-2-oxoetlioxy)plienyl]- 
etlioxy}beiizoic acid; 

2-[2-(4-{2-[(2,4-dffliiorobenzyl)(propyl)aimno]-2-oxoe 
2-[2-(4-{2-[beBzyl(ethyl)ainino]-2-oxoethoxy}phen^^ 

2-{[2-(4-{2-[be3izyl(eliiyl)ammo]-2-oxoethoxy }beiizoic acid; 

242-(4-{2-[(4-^^r^butylbenzyl)(ethyl)aImao]-2-oxoe^^ 

2-[2-(4-{2-[ethyl(4"fluorobenzyl)aimno]-2-oxoethoxy}p^ 

2-{[2-(4-{2-[ethyl(2-fluorobenzyl)ai3Ddno]-2-oxoetboxy}pheny^ acid; or 

2-{[2-(4-{2-[(2-cUorobenzyl)(etbyl)amino]"2-oxoethoxy}pte^ 

and phanuaceutically acceptable salts thereof. 

Particularly the coiDpotuid is selected from 
2-[2-(4-{2-[ethyl(2-fluoroben2yl)ainmo]-2-^^ 

2.[2-(4-{2-[(4-cMorobeiizyl)(etbyl)amino]-2-oxoetto acid; 
2-[2-(4-{2-[(2,4-difluoiobeiizyl)(propy5ainino]-2-oxoethoxy}pte^ 
2-[2-(4-{2-lbenzyl(ethyl)aiiiino]'2-oxoethoxy}^ acid; or 

2-[2-(4-{2-[eaiyK4-fluoiobenzyl)amino]-2-ox acid; 

It will also be und^tood that certaiu corrpounds of the present invention may exist in 
solvated, as well as unsolvated forms. It is to be understood that the present invention 
eacon^asses all such solvated forms. Certain compotinds of the present invention may 
exist as tautomers. It is to be understood that the present invention encon5>asses all such 
tautomers. 

Throughout the specification and the appended claims, a given chemical formula or nsam 
shall encoii5)ass aU stereo and optical isomers and racemates thereof as well as mixtures in 
different proportions of the separate enantiomers, where such isomers and enantiomers 
exist, as well as phanuaceutically acceptable salts thereof. Isomers may be separated u si n g 
conventional techniques, e.g. chromatography or fractional crystaUisatioiL The 
eoantiomers may be isolated by s^aration of racemate for example by fractional 
crystallisation, resolution or HPLC. The diastereomers may be isolated by s^aration of 
isomer mixtures for instance by fractional crystallisation, HPLC or flash chromatography. 
Alternatively the stereoisomers may be made by chiral synthesis from chiral startiog 
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materials under conditions which will not cause racemisation or epimerisation, or by 
derivatisation, with a chiral reagent. All stereoisomers are included within the scope of the 
invention. 

Methods of preparation 

Ihe con^pounds of the inv^ition may be prepared as outliued below. However, the 
iavention is not limited to these methods, the compounds may also be prepared as 
described for stracturally related con5)ouiids ia the prior art The reactions can be carried 
out according to standard procedures or as described ia the experiroental section. 

Compounds of formula I may be prepared by reacting a compound of formula n 




COPG 

II 

in which RS R^, R^, Wand n are as previously defined and PG represents a protecting 
group for a carboxylic hydroxy group as described in the standard text "Protective Groups 
in Organic Synthesis", 2^** Edition (1991) by Greene and Wuts, with a de-protecting agent 
The protecting group may also be a resin, such as Wang resin or 2-chlorotrityl chloride 
resin. Protecting groups may be removed in accordance to techniques which are well 
known to those skilled in the art. One such protecting group is where PG represents d. 
ealkoxy group or an arylalkoxy group eg benzyl, such that COPG represents an ester. 
Such esters can be reacted with a hydrolysing agent, for cxansplc lithium hydroxide in the 
presenceof a solvent for exaii5)le a mixture of THF and water or potassium hydroxide in 
a Ci-3 alcohol for example methanol , at a teirperature in the range of 0-200®C or by 
naicrowave radiation to give con9)ounds of formula 1. 
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Compounds of foiranla II may be pr^ared by reacting a compound of formula m 




R 

ill 

or a salt thereof, for example a bydcochloride salt, in which rS and n are as previously 
defined with a con^wund of formula IV 




COPG 

IV 



or the acid cMoride thereof in wMcb R^ , W and PG are as previously defined in an inert 
solvCTt, for exaiqple dicMoromethane, optionally in the presence of a coupling agent, for 
example 4-dimethylaminopyridine or l-ethyl-3-(3-dimBthylaminopropyl)carbodiimide 
iQ^drochloride, at a ten^jerature in the range of -25'*C to 150°C. 

Con?)ound8 of formula n may also be pr^ared by reacting a conc^wund of formula V 




COPG 
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in which PG is as pre>H(Oiisly defined with a coiiq)ound of forranla VI 




VI 

in which RS R^ R^,W and n are as previously defined and L represents a leavmg group, 
for example methylsulphonyloxy or halo, e.g. bromo, optionally in the presence of solvent, 
for exan^le acetonitrilie, and optionally in the presence of abase, for example potassium 
carbonate, at a teaapexatm& in the range of 0 to 150°C. 

Con?)ounds of formula III , IV, V and VI may be prepared by methods described in the 
Examples or by analogous methods known to those skilled in the art. 

Compounds of formula H, m , IV and V are useful intermediates m the pr^aration of 
conpovinds of formula L Certain of these conqwunds are beUeved to be novel Novel 
compounds of formula H, or formula m, or formula IV or formula V are herein clanned as 
a further a^>ect of the present invention. 

The con^wunds of the invention may be isolated from their reaction mixtures using 
conventional techniques. 

Persons skilled in the art wiU ^preciate that, in order to obtain conqxjunds of the invention 
in an alternative and in some occasions, more convenient manner, the individual process 
steps mentioned hereinbefore naay be performed in different order, and/or the individual 
reactions may be p«fonned at different stage in tinie overall route (ie. chemical 
transformations may be performed vqpon different intermediates to those associated 
hr^inbefore with a particular reaction). 
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Li any of the preceding methods of preparation, wbere necessary, hydroxy, amino or oth» 
reactive groups may be protected using a protecting group, as described in the standard 
text "Protective groups in Organic Synthesis", 2°^ Edition (1991) by Greene and Wuts. 
The protecting group may also be a resin, such as Wang resin or 2-chlorotrityl chloride 
resia The protection and dq)rotection of functional groups may take place before or after 
any of the reaction steps described hereinbefore. Protecting groups may be removed in 
accordance to techniques which are well known to those skilled in the art. 

The expression "inert solvent" refers to a solvent which does not react with the starting 
materials, reagents, intermediates or products in a manner which adversely affects the yield 
of the desired product. 

Pharmac eutical tBreparations 

The coiDpounds of the invention will normaHy be administered via the oral, parenteral, 
intravenous, intramuscular, subcutaneous or in other injectable ways, buccal, rectal, 
vaginal, transdermal and/or nasal route and/or via inhalation, in the form of pharmaceutical 
preparations con^nising the active ingredient either as a free acid, or a pharmaceutically 
acceptable salt, in a phaimaceuticaUy acceptable dosage form. Depending upon the 
disorda- and patient to be treated and the route of administration, the compositions may be 
administoied at varying doses. 

Suitable daily doses of the con^jounds of the invention in therapeutical treatmrait of 
humans are about 0.0001-100 wg/kg body weight, preferably 0.001-10 mg/kg body 
weight 

Oral formulations are preferred particularly tablets or capsules which may be formulated 
by methods known to those ddlled in the art to provide doses of the active conqjound in 
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the range of O.Smg to 50Qmg for example 1 mg, 3 mg, 5 mg, 10 mg, 25mg, 50ing, lOOnog 
aDd2S0mg. 

According to a ftirther aspect of the invention there is thus provided a pharmaceutical 
formulation including any of the conc^jounds of the invention, or phannaceuticaUy 
acceptable salt thereof, in admixture withpharmaceutically acceptable adjuvants, diluents 
and/or carriers. 

Pharmacolopical propCTties 

The present compounds of formula (I) are useM for the prophylaxis and/or treatment of 
clinical conditions associated with inherent or induced reduced sraisitivity to insulin 
(insulin resistance) and associated metabolic disorders (also known as metabolic 
syndrome). These clioical conditions will include, but wiU not be limited to, general 
obesity, abdominal obesity, arterial hypertcaision, hyperibasulinaemia, hyperglycaemia, type 
2 diabetes and the dysUpidaemia characteristically appearing with msulin resistance. This 
dyslipidaemia, also known as the atherogenic lipoprotein profile, is characterised by 
moderately elevated non-esterified fatty acids, elevated very low density lipoprotein 
(VLDL) triglyceride rich particles, high Apo B levels, low high density Hpoprotein (HDL) 
levels associated with low apoAI particle levels and high Apo B levels in the presence of 
small, dense, low density lq)oproteins (LDL) particles, phenotype B. 

The con^jounds of the present invention are expected to be useful in treating patients with 
combined or mixed hyperlipidemias or various degrees of hypertriglyceridemias and 
posqxrandial dyslipidemia with or without other manifestations of the metabolic syndrome. 

Tteatmeait with the presrait compotmds is expected to lower the cardiovascular morbidity 
and mortality associated with atherosclerosis due to their antidyslipidaemic as well as 
antiinflammatory properties. The cardiovascular disease conditions include nmcro- 
angiopathies of various internal organs causing myocardial infarction, congestive heart 
failure, CCTebrovascular disease and peripheral arterial insufficiency of the lower 
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extremities. Because of their insulin sensitizing effect the conapoxmds of formula I are also 
expected to prevent or delay the development of type 2 diabetes jfrom the metabolic 
syndrome and diabetes of pregnancy. Therefore the developnaent of long-term 
complications associated with chronic hyperglycaemia in diabetes mellitus such as the 
micro-angiopathies causiog renal disease, retinal damage and perqjheral vascular disease 
of the lower limbs are expected to be delayed. Furthermore the compounds may be usefiil 
in treatment of various conditions outside the cardiovascular system whether or not 
associated with insulin resistance, like polycystic ovarian syndrome, obesity, cancer and 
states of inflammatory disease including nevirodegenerative disorders such as mild 
cognitive impairment, Alzheimer's disease, Parkinson's disease and multiple sclerosis. 

The compounds of the present invention are expected to be useful in controlling glucose 
levels in patients suffering from type 2 diabetes. 

The present invention provides a method of treating or preventing dyslipidemias, the 
inisulin resistance syndrome aini/or m&tabolic disorders (as defined above) conpising the 
administration of a compound of formula I to a mammal (particularly a human) in need 
thereof. 

The present invention provides a method of treating or preventing type 2 diabetes 
comprising the administration of an effective ansount of a con^wund of formula I to a 
rnaTTiTnal (particularly a human) in need thereof. 

In a further aspect the present invention provides the use of a compound of formula I as a 
medicament. 

In a further aspect the present invention provides the use of a coirqpound of formula I in the 
manufacture of a medicament for the treatment of insulin resistance and/or metabolic 
disorders. 



Combination Therapv 
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The coiDpouads of flie invention may be combined with another therapeutic agent that is 
useful in the treatment of disorders associated with the development and progress of 
atherosclerosis such as hypertension, hyperlipidaemias, dyslipidaemias, diabetes and 
obesity. The compounds of the invention may be combined with another therapeutic agent 
that decreases the ratio of LX)L:HDL or an agent that causes a decrease in circulating levels 
of LDLrcholesterol In patients with diabetes mellitus the conqxjunds of the invention may 
also be combined with therapeutic agents used to treat conplications related to micro- 
angiopathies. 

Hie conq^ounds of the invention may be used alongside othar therapies for the treatment of 
metabolic syndrome or type 2 diabetes and its associated conplications, these include 
biguanide drugs, for example metformin, phenformin and buformin, insulin (synthetic 
iTiRiilfn analogues, amylia) and oral antihyperglycemics (these are divided into prandial 
glucose regulators and alpha-glucosidase inhibitors). An exairple of an alpha-glucosidase 
inhibitor is acarbose or voglibose or miglitol. An example of a prandial glucose regulator is 
rq>aglinide or nateglinide. 

In another aspect of the invention, the compound of formula I, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, noay be administered in 
association with another PPAR modulating agent. PPAR modulating agents include but are 
not limited to a PPAR alpha and/or gannna and /or delta agonist, or pharmaceutically 
acceptable salts, solvates, solvates of such salts or prodrugs thereof. Suitable PPAR alpha 
and/or gamma agonists, pharmaceutically acceptable salts, solvates, solvates of such salts 
or prodrugs thereof are well known in the art These include the compounds described in 
WO 01/12187, WO 01/12612, WO 99/62870, WO 99/62872, WO 99/62871, WO 
98/57941, WO 01/40170, J Med Chem, 1996, 39, 665, Expm Opinion on Therapeutic 
Patents, 10 (5), 623-634 (in particular the conq)Ounds described in the patent applications 
listed on page 634) and J Med Chem, 2000, 43, 527 which are all incorporated herein by 
reference. Particularly a PPAR alpha and/or gamma agonist refers to BMS 298585, 
clofihrate, fenofibrate, bezafibrate, gemfibrozil and ciprofibrate; GW 9578, piogUtazone, 
rosiglitazone, rivogUtazone, balaghtazone, KRP-297, JTT-501, SB 213068, GW 1929, 
GW 7845, GW 0207, L-796449, D-165041 and GW 2433. Particularly a PPAR alpha 
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and/or gamma agonist refers to (S)-2-ethoxy-3-[4-(2-{4-methaiiesulphonyloxy- 
phenyl)ethoxy)phenyl]propanoic acid and pharmaceutically acceptable salts thereof. 

In addition the conibination of the invention may be used in conjunction with a 
solfonyhirea for example: glimepiride, glibeaclamide (glyburide), gUclazide, glipizide, 
gliquidone, cMoropropamide, tolbutamide, acetohexamide, glycopyramide, carbutamide, 
glibonuride, glisoxepid, glybuthiazole, glibuzole, glyhexamide, glymidine, glypinamide, 
phenbutamide, tolcylamide and tolazamide. Preferably the sulfonylurea is glimepiride or 
glibenclamide (glyburide). More preferably the sulfonylurea is glim^iride. Therefore the 
present invention includes administration of a conqjound of the present invention in 
conjunction with one, two or more existing therapies described in this paragraph. The 
doses of the othrar existing therapies for the treatment of type 2 diabetes and its associated 
compUcations wDl be those known in the art and approved for use by regulatory bodies for 
exanqjle the FDA and may be found in the Orange Book published by the FDA 
Alternatively smaller doses may be used as a result of the benefits derived from the 
combination.The present invention also includes a compound of the present invention in 
combmation with a cholesterol-lowering agent. The cholestaol-towermg agents referred to 
in this application include but are not limited to inhibitors of HMG-CoA reductase (3- 
hydioxy-3-methylglutaryl coenzyme A reductase). Suitably the HMG-CoA reductase 
inhibitor is a statin selected from the group consisting of atorvastatin, bervastatin, 
cerivastatin, dalvastatin, fluvastatin, itavastatin, lovastatin, mevastatin, nicostatin, 
nivastatin, pravastatin and simvastatin, or a pharmaceutically acceptable salt, especiaUy 
sodium or calcium, or a solvate thereof, or a solvate of such a salt. A particular statin is 
atorvastatin, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof. A more particular statin is atorvastatin calcium salt. A particularly 
preferred statin is, however, a compound with the chemical name (E)-7-[4-(4- 
flaorophimyl)-6-isopropyl-2-[methyl(inethylsulfonyl)-aminDl-pyrimidm-5-yl]^^ 
dihydroxyhept-6-enDic acid, [also known as (E)-7-[4-(4-fluorophenyI)-6-isopropyl-2-[JV- 
methyl-i\r-(inBthylsulfony^)-ainino]pyrimidin-5-yl](3R,5S)-3,5-di^^ 
] or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt The 
con?Jound(E)-7-[4-(4-fluorophenyl)-6.isopropyl-2-[methyHmethylsulfonyl)-amino]- 
pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-CToic acid, and its calcium and sodium salts 
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are disclosed in European Patent AppUcation, Publication No. EP-A-0521471, and in 
Bioorganic and Medicinal Chanistry, (1997), 5(2), 437-444. This latter statin is now 
known under its generic name rosuvastatin. 

In the present application, the term "cholesterol-lowering agenf ' also includes chemical 
madifications of the HMG-CoA reductase inhibitors, such as esters, prodrugs and 
no&tabolites, whether active or inactive. 

The present invention also includes a compound of the present invention in conibination 
with a bile acid sequestering agent, for example colestipol or cholestyramine or 
cholestageL 

The present invention also includes a con?)Ound of the present invention in combination 
with an inhibitor of the ileal bile acid transport system (IBAT inhibitor). 

Suitable con?)ounds possessing IBAT inhibitory activity have been described, see for 
instance the compounds described in WO 93/16055, WO 94/18183, WO 94/18184, WO 
94/24087, WO 96/05188, WO 96/08484, WO 96/16051, WO 97/33882, WO98/07749, 
WO 98/38182, WO 98/40375, WO 98/56757, WO 99/32478, WO 99/35135, WO 
99/64409, WO 99/64410, WO 00/01687, WO 00/20392, WO 00/20393, WO 00/20410, 
WO 00/20437, WO 01/34570, WO 00/35889, WO 00/47568, WO 00/61568, WO 
01/68637, WO 01/68096, WO 02/08211, WO 00/38725, WO 00/38726, WO 00/38727, 
WO 00/38728, WO 00/38729, DE 19825804, JP 10072371, US 5070103, EP 251 315, EP 
417 725, EP 489 423, BP 549 967, EP 573 848, EP 624 593, EP 624 594, EP 624 595, BP 
869 121, EP 864 582, and BP 1 070 703, and the contents of these patent appUcations, 
particularly the con5)ounds described in claim 1 and the named exanq)les, are mcorporated 
herein by reference. 

Particular classes of IBAT inhibitors suitable for use in the present invention are 
benzotbi^ines, and the conq^ounds described in the claims, particularly clahn 1, of WO 
00/01687, WO 96/08484 and WO 97/33882 are incorporated herein by reference. Other 
suitable classes of IBAT inhibitors are the 1,2-benzothiazepines, 1,4-benzothiazqHnes and 
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1,5-benzothiazepines, A further suitable class of IB AT inhibitors is the 1,2,5- 
benzothiadiazepines. 

One particular suitable conpound possessing IBAT inMbitoiy activity is (31?,5l?)-3-butyl- 
3-ethyl-l,l-dioxido-5-phenyl-2,3,4,5-tetrahydro-l,4-ben2othiazepiii-8-yip-D- 

ghicopyranosiduiomc acid (EP 864 582). Other suitable IBAT inhibitors include one ot 

l,l-dioxo-3,3-dibutyl-5-phenyl-7-inethylthiD-8-(iV^{(^)-l'-phenyl-l'4A^'<c^ 

carbainDyl]methyl}caibanTOyhnethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepme; 

l,l-dioxo-3,3-dibutyl-5-phenyl-7-niethylthio-8-(iV-{(R)-<»-[iV'- 
(carboxyinethyl)carbamDyl]-4-hydroxybenzyl}carbamoylnaefhoxy)-2,3,4,5-tei3ahydro^ 

benzothiazepine; 

l,l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(iV-{(R)-l'-phenyl-l'-[iV"'-(2- 
su^hoethyl)carban]Dyl]nQethyl}carbamDylmethoxy)-2,3,4,5-tetrahydro-l,5- 

benzothiazepine; 

l,l-diDxo-3-butyl-3-ethyl-5-phenyl-7-niethyltMo-8KiV^{(R^)-l'-plifiiiyl-l'-[^-^ 
su^hDethyl)carbainDyl]n»thyl}caibamoylnaethoxy)-2,3,4,5-tetrahydro- 1 ,5- 

benzothiazepine; 

l,l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(iV^-{(R)-ar[iNr-(2-sulphDethy^ 

4-hydroxybenzyl}carbainDyhnethoxy)-2,3,4,5-tetrahydro- 1 ,5-beaizothiaz^ine; 

l,l-dioxo-3-butyl-3-ethyl-5-phenyl-7-naethyltMo-8-(iV-{(ll)-a-[iV'-(2-sulphoethy^ 

carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)-2,3A5-tetrahydro-l,5-benzothiazepme; 

l,l-diDXo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(iV-{(R)-a-[iV'-(2- 

carboxyethyl)carbainDyl]bei3ayl}carbainDylmethoxy)-2,3,4,5-tetrahydro-l,5- 

benzothiazepine; 

l,l-dioxD-3,3-dibutyl-5-phemylr7-inethylthiD-8KA^{(R)-a-[A^-(2- 
carlx)xyethyl)carbanu>yB-4-hydroxybraizyl}carbamoylinethDxy)-2,3,4,5-tetrahydro-13- 

benzothiazepine; 

l,l-dioxo-3-butyl-3-ethyl-5-pheayl-7-naethyltMo-8-(iV^{(P.)-ar[i\^H5-ca^^ 
carbainDyl]benzyl}carbainDylmethDxy)-2,3,4,5-tetrahydro-l,5-benzothiazq>ine; 
l,l-dioxo-3,3-diT3utyl-5-phenyl-7-methylthio-8<iV^{(R)-a-[Ar'-(2-carboxyethyl)carbai^ 
benzyl}carbainDyhiiethoxy)-2,3,4,5-tetrahydro- 1 ,5-benzothiazepine; 
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ia-dioxo-33-dibutyl-5-phenyl-7-methyltMo-8-(iNr-{a-[^^^ 
fluorob^yl}carbamDylmetlioxy)"23,4,5-tetrd^^ 
14-dioxo-3-butyl-3-ethyl-5-phenyl-7-methyltmo-8-(^^ 
carboxyethyl)carbamDyl]benzyl}carbamoyl^ 1 >5- 

benzotbiazepine; 

l,l-dioxo-33-dibatyl-5-ph0nyt7-inetliyltMo-8KiV^{ 

carboxyetiiyl)carbamoyl]benzyl}carbaiiK)yliiiet^^ 

beBzothiazepiae; 

lJ-dioxo-33-dibutyl-5-phenyl-7-methyltMo-8-{i^-[(R)-^ 
l-carboxyethyl)carbamoyl]-2-hydroxyethyl}carbanK)yl)beB^^ 
2,3,4,5-tetrahydro- 1 ,5-beiizothiazepiiie; 
14-<tooxo-3-butyl-3-ethyl-5-pbenyl-7-iiiethyltMo-8KAr-{a-[^^^ 

beiizyl}carbaiiiDyliiiethoxy)-23,4,5-tetrdi^^ 

14-dioxo-3-butyl-3-efhyl-5-phenyl-7-methyltWo-8-^ 

((ethoxy)(methyl)phDsphoryl-methy])car^^ 

tetrahydro-l,5-benzothiazepme; 

14-dioxo-3-butyl-3-ethyl-5-phenyl-7-methyltMo-8-^^^ 

[(hydroxy)(iiietbyl)phosphoryl]ethyl}carbainDyl)be^ 

tetrahydro- 1 ,5-benzothiazepiiie; 

14-dioxo-3,3-diT)utyl-5-phenyt7-methyltMo-8-(iV^-{(^)-a-^ 
carboxyethyl)carbaiiK)yl]beiizyl}carbairioyto 1 >5- 

benzoihiazepine; 

ia-dioxo-33-dibutyl-5-phenyl-7-mefliyltMo-8-{iV^ 

phDSphoryl]ethyl}carbarmyl)-4-hydix)xybenzyl]carba^ 

l,S-benzothiazepiae; 

ia.dioxo-33-dibiityl-5-phenyl-7-inethylfliio-8-{ 
phosphoryl]ethyl}carbamoyI)-4~hydroxybenzyl]carbamoylii^ 
1 ,5-benzothiazepine; 

l,l-dioxo-33-dibutyl-5-phenyl-7-methyltWo-8-(iV-{(^^ 

carboxyethyl)carbainoyl]benzyl}carbamDylii^ 

benzothiazepine; 
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14-daoxo-3,3-dilwtyl-5-phenyl-7-meaioxy-8-[i\r-{(R)-a-[iV'<2-sulphoethyl)c^^ 

hydroxybeittyl}carbainDyln»thoxy]-23,44-tetrahydro-l,5-beiiz» 

14-dioxo-3,3-dibutyl-5-phenyl-7-methyllMo-8-(^-{(^)-o^[Ar-((^> 

methyltMo-ethyl)carbaimy5-4-hydroxybenzyl}carbamDyl^^ 

1^,5-beiizothiadiazepme; 

14-dioxo-33-dibutyl-5-plienylr7-metiiyltMo-8-(iV-{(R)-o^[iV^^^^ 
hydK)xypropyl)carbamoyl]-4-hydroxybeiizyl}carbanioyliiieto 
1 ,2,5-benzothiadiazepiae; 

14-dioxo-33-dibutyl-5-phenyl-7-methyltMo-8-(iV-{ai)-a-[iV^((S)-l-carboxy^^^ 

iiiefhylpropyl)carbaiiiDyl]-4-hydioxybenzyl}<:^bamDylmBt^ 

benzotbiadiazepine; 

14-dioxo-3,3-dibutyl-5-pheayl-7-methyltWo-8-(iV^{(R)-a-[A^<(S)-l-carboxyb^^^ 

carbatii3yl]-4-hydroxybenzyl)carbanM)ylinethD^^^ 

benzothiadiazqpine; 

ia-dioxD-33-dibutyl-5-phenyl-7-niethylthiD-8KJV^{(?0-a^[WS 

carbaiiiDyl]beiizyl}carbainoylmethDxy)-23A5-tetrahydix)-l,^^ 

14-dioxo-33-dibutyl-5-phenyl-7-niethyltWo-8-(i\r-{(^)-a-[N-<(S)-l-c^^ 

carbamoyl]benzyl}carbamoyliiietbDxy)-23A5-tetrahy<bx>-l^,5-ben^ 

l,l-dioxo-33-dibutyl-5-pbenyl-7-methyliaiio-8-(iy^-{(R)-a4iV-((S)-l-carb^ 

hydroxypropyl)carbamDyl]beiizyl}carbamDylniethoxy)-23A5-t^^ 

beozothiadiazepiae; 

14-dioxo-3,3-dibutyl-5-pbenyl-7-metiiyltMo-8-(Ar-{(^)-a-[J\^^ 
4-hydioxybenzyl}carbajiK)yh3iethoxy)-23A5-tetrahydro-l,2,5-bei^ 

14-dioxo-33-dibmyl-5-phenyl-7-meiiiyltMo-8-(JV^{(R)-^ 

carbo3Qretiiyl)carbaii»yB-4-hydiX)xybenzyl}caibainDyli^ 

benzotbiadiazepine; 

14-dioxo-33-dibutyl-5-phenyl-7-metiiyltMo-8K^-{(R)-a-[iV^((^)-l-«»r^ 
inethyltMoethyl)carbaiDoyl]bei)zyl}carbanK)ylinel±oxy 

benzothiadiazepine; 
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ia-(KoxD-3,3-dfl>utyl-5-phenyl-7-methyltMo-8-(Ar-{ai)-a-[iV'-{(S)-l-[Ar<^^^^^ 

carboxyethyl)carbaimyl]propyl}carbamoyl]beiizyl}carbaiiK) 

teixjGiydro-l,2,5-beozothiadia2epine; 

ia-dioxo-33-(Kbutyl-5-pheiiyl-7-meliiyltMo-8-(iV^{(R)-ar[iN^^^^^ 

iiieiliylpropyl)carbainDyl]benzyl}carbamDylmethDxy)-^ 

benzotbiadiazepme; 

14-Dioxo-33-dibutyl-5-phenyl-7-inethylthio-8-(A^{(R)-a4A^-((S> 
carbanK»yl]-4-hydroxybeixzyl}carbaiiM>ylmethoxy)-23,4,5-tetrahydro 

benzothiadiazepine; 

ia-Dioxo-33-dibutyl-5-phenyl-7-imthyltMo-8-[iV-((R/S)-ar{iV-[l-(R)-2-(S> 

(3,4-dihydroxyphenyl)piop-2-yl3carbaimyl)-4-hydroxybenzyl)carbaim 

23A5-tetrsihydro-l,2,5-beiizothiadiazepjne; 

14-moxo-3,3-dibiityl-5-plienyl-7-niet]iyltMo-8-(iV^{(R)-ar[J^^^^ 

23,4,5,6-peatdiydroxyliexyl)carbaniDyq-4-hydioxyb©azyl)carban»yl^ 

tetraliydK)-l,2,5-benzot3iiadiazq)ine; and 

14-Dioxo-3,3-4x^utyl-5-phenyl-7-iiiBthyiano-8<iV^{(R)-ar[A^-^ 

23A5,6-pentahydroxybexyl)carbanK>yIIbeiKyl}carbaniDylmethoxy)-23,^^^ 

1 ,2,5-beiizothiadiazepiiie; 

or a pharmaceuticaUy acceptable salt, solvate, solvate of such a salt or a prodrug fh«eof. 

According to an additional farther aspect of the present invention there is provided a 
combination treatment con^M-ising the administration of an effective amount of a 
conqjound of the formula I, or a pharmaceuticafly acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, optionally together with a pharmaceuticaUy acceptable diluent or 
camsr, with the sinniltaneous, sequential or separate administration one or more of the 
following agents selected from: 

a C3aTP (chotestrayl ester transfer protan) inhibitor, fot example those referenced and 
described in WO 00/38725 page 7 line 22 - page 10, line 17 which are incorporated hraein 
by reference; 

a cholesterol absorption antagonist for exanple azetidinones such as SCH 58235 and those 
described in US 5,767,115 which are incorporated herein by reference; 
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a MTP (microsomal transfer protein) inhibitor for example those described in Science, 282, 
751-54, 1998 which are incorporated herein by reference; 

a nicotinic acid derivative, including slow release and combination products, for exaii?»le. 
nicotinic acid (niacin), acq)imDx and nicMitrol; 
a phytosterol conqxjund for exanqple stanols; 
probucol; 

an anti-obesity coii5>ound for exan^le orlistat (BP 129,748) and sibutramine (GB 

2,184,122 and US 4,929,629); 

an omega-3 fatty acid for example Omacor ; 

an antihypertensive coiiq)ound for exaii?)le an angiotensin converting enzyme (ACE) 
inhibitor, an angiotensin H teceptot antagonist, an andrenergic blocker, an a^ha 
andrenergic blocker, a beta andrenergic blocker for exaii?>le metopiolol. amixed 
a^ha^eta andrenergic blocker, an andrenergic stimulant, calcium channel blocker, an AT- 
1 blocker, a sahuretic, a diuretic or a vasodilator; 

a CBl antagonist or inverse agonist for exanq)le as described in WOOl/70700 and BP 

65635 ; 
a^irin; 

a Melanin concentratmg hormone (MCEJ) antagonist; 
a PDK inhibitor; or 

modulators of nuclear receptors for example LXR, FXR, RXR, and RORalpha; 
or a pharmaceatically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 
optionally together with apharmaceuticany acceptable dUuent or carria: to a warmr 
blooded animal, such as man in need of such therapeutic treatment. 

Particular ACE inhibitors or phannaceutically acceptable salts, solvates, solvate of such 
salts or a prodrugs thereof, including active metabolites, which can be used in combination 
with a conqxjund of formula I include but are not limited to, the foflowing compounds: 
alacepril, alatriopril, altiopril calcium, ancovenin, benazepril, benazepril hydrochloride, 
benazeprilat, benzoylcaptopril, captopril, captopril-cysteine, captopril-glutafhione, 
ceranapril, ceranopril, ceron^ril, cilaz^ cilazaprilat, delapril, delapril-diacid, enalapril, 
emalaprilat, enapril, epic^topril, foroxymithine, fosfenopril, fosenopril, fosenopril sodium, 
fosinopril, fosinopril sodium, fosinoprilat, fosinoprihc acid, glycopril, hemorphin-4. 
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idraprU, imidapril, indolapril, indolaprilat, libenzapril, Usinopril, lyciuinin A, lyciumin B, 
mixanpril, moexipril, moexiprilat, moveltipril, mturacein A, muracein B, muracein C, 
pentopril, perindopril, perindoprilat, pivalopril, pivopril, quinapril, quinapril hydrochloride, 
quinaprilat, ramipril, raniiprilat, spirapril, spirapril hydrochloride, spiraprilat, spiropril, 
spiropril hydrochloride, temoc^ril, teniocapril hydrochloride, teprotide, trandolapril, 
trandolaprilat, utibapril, zabicipril, zabiciprilat, zofeaopril and zofenoprilat Preferred ACB 
inhibitors for use in the present invention are ranodpril, ramiprilat, lisinopril, enalapril and 
enalaprilat More preferred ACE inhibitors for uses iu the present invention are ramipril 
and ranoipriLat. 

Preferred angiotensiu n antagonists, pharmaceutically acceptable salts, solvates, solvate of 
such salts or a prodrugs thereof for use in combination with a compound of formula I 
include, but are not limited to, con[5)ounds: candesartan, candesartan cilexetil, losartan, 
valsartan, irbesartan, tasosartan, tehnisartan and eprosartan. Particularly preferred 
angiotensin n antagonists or pharmaceutically acceptable derivatives tibereof for use hi the 
present invention are candesartan and candesartan cilexetil. 

Therefore in an additional feature of the invention, there is provided a method for for the 
treatment of type 2 diabetes and its associated complications in a wann-blooded animal, 
such as man, in need of such treatment which comprises admioistering to said animal an 
effective amount of a coii5)ound of formula I, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof in simultaneous, sequential or separate 
admioistration with an effective amount of one the other compounds described in this 
combination section, or a pharmaceutically acceptable salt, solvate, solvate of such a salt 
or a prodrug thereof. 

Therefore in an additional feature of the invention, there is provided a method of treating 
hyperUpidemic conditions ra a warm-blooded animal, such as man, in need of such 
treatment which concprises admioisteriDg to said animal an effective amount of a 
compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a jHX>drug thereof in simultaneous, sequential or separate administration with an 



wo 2004/000294 




iT/GB2003/002591 



effective amDunt of one the other conqjounds described in this combiQation section or a 
pharn^eutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

According to a furflier aspect of the invention there is provided a phamoaceutical 
con5)osition which comprises a conopound of formula I, or a pharmaceuticaUy acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof, and one of the other compounds 
described in this combination section or a pharmaceuticaUy acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof, in association with a pharmaceuticaUy acceptable 
dfluent or carrier. 

According to a further aspect of the present iavention there is provided a kit conqprising a 
conqjound of formula I, or a pharmaceuticaUy acceptable salt, solvate, solvate of such a 
salt or a piodmg thereof, and one of the other compounds described in this combination 
section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrag 
thereof. 

Accordmg to a further aspect of the present invention there is provided a kit coii5)rising: 

a) a compound of formula I, or a pharmaceuticaUy acceptable salt, solvate, solvate of such 
a salt or a prodrug thereof, in a first unit dosage fbm^ 

b) one of the other conqwunds described in this combination section or a pharmaceuticaUy 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof; iu a second unit dosage 
form; and 

c) contaraer means for containiug said first and second dosage forms. 

AccordiQg to a further aspect of the present iavention there is provided a kit compdsiag: 

a) a coicpound of formula I, or a phammceuticaUy acceptable salt, solvate, solvate of such 
a salt or a piodmg thereof, together with a pharmaceuticaUy acceptable diluent or carrier, 
in a first unit dosage form; 

b) one of the other compounds described in this combiaation section or a pharmaceuticaUy 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in a second unit dosage 
form; and 

c) container means for containing said first and second dosage forms. 



wo 2004/000294 ^^T/GB2003/002591 

22 



According to another feature of the invention there is provided the use of a con5)onnd of 
the formula I, or a phannaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, and one of the oHier conpounds described in this combination section, or 
a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in 
the manufacture of a nciedicanaent for use in the the treatment of metabolic syndrome or 
type 2 diabetes and its associated conqplications in a warmrblooded animal, such as macL 

According to another feature of the invention there is provided the use of a conq)Ound of 
the fomoula I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, and one of the other confounds described in this combiuation section, or 
a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in 
the manufacture of a medicament for use hi the treatment of hyperUpidaercdc conditions in 
a warm-blooded animal, such as man. 

According to a further aspect of the present invention there is provided a combination 
treatment con^rising the adnoioistration. of an effective amount of a conpound of the 
fonnula I, or a pharmaceuticalLy acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, optionally together with a pharmaceutically acceptable diluent or carrier, with the 
simultaneous, sequential or separate administration of an effective amount of One of the 
other conq)ounds described in this combination section, or a pharmaceutically acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof, optionally together with a 
pharmaceutically acceptable diluent or carrier to a warm-blooded animal, such as man in 
need of such therapeutic treatment. 
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NMR and ^^C NMR measurements were perforaied on a Varian Mercury 300 or 
Varian UNITY plus 400, 500 or 600 spectrometers, operating at frequencies of 300, 
400, 500 and 600 MHz, respectively, and at frequencies of 75, 100, 125 and 150 MHz, 
respectively. Measurements were made on the delta scale (8). 

Unless otherwise stated, chemical shifts are given in ppm with the solvent as 
internal standard. 



Ahhreviations 

IRS insulitt resistance syndrome 

TLC thia layer chromatography 
HOBT 1-hydroxybenzotriazole-hydrate 
DIB AH diisobutylalumioium hydride 
DMSO dimethyl sulfoxide 
BtOAc ethyl acetate 
DMF iNr,iV^dimethylforaiamide 
THF tetrahydrofuran 

HPLC high performance liquid chromatography 

MeCN acetonitrile 

TFA trifluoroacetic acid 

Pd/C palladium on charcoal 

HATU 0-(7-azabenzotriazolyl-l- yl)-N,N,N' ,N'-tetramethyluronium 

hexafluorophospbate 
DCM dichloromethane 

TBTU 0-(benzotriazol-l- yl)-N,N,N' ,N'-tetramethyluronium tetrafluoroborate 
DIPEA iy;iV-diisopropylethylamine 
DMAP 4-dimethylaminopyridine 
'Bisamine Tris(liydroxymethyl)aininoinethane 

ISOLUTE ® FLASH Si is a silica column suitable for chromatogrq)hy 
Borohydride on polymer support is Boiohydride on Amiberlite IRA-400 available from 
Aldrich 
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LC-MS 


liquid chroinatography- mass spectroscopy 


RT 


room temperature 


t 


triplet 


s 


singlet 


d 


doublet 


a 


quartet 


qyint 


quintet 


m 


XUUllJLpiCt 


hr 


broad 


bs 


broad singlet 


dm 


doublet of multiplet 


bt 


broad triplet 


dd 


doublet of doublets 



tL\ Tgft-butvl r4-f2-hvdm xv&thyftpliftTinxv1acetate 

A mixture of 4-(2-hydioxyethyl)pheiiol (3.8ml, 25.834mmol) was dissolved in 
acetonitrile (25ml), potassium carbonate (7.085g, 51.267mmD5 and teit-butyl 
bromoacetate (S.OOOg, 25.834ramDr) was boiled imder reflux for 16 hours. The solvent 
was evaporated under reduced pressure. The residue was dissolved in EtOAc and washed 
with brine and water, dried wilii MgS04 and evaporated under reduced pressure to give the 
desired product was obtained (6.00g , yield 92.8 %) 

^H-NMR (400MHz. CDCI3): 1.52 (s, 9H), 2.98 (t, 2H), 3.46 (t, 2H), 4.92 (s, 2H), 6.89-6.97 
(m,4H) 

TV.rf-biityl r4-f2-rCmp.tbvTsulfonvn Qxv1ethvnphenoxv>acetate 

Tert-hatyl [4-(2-hydroxyethyl)phenoxy]acetate (6.000g, 23.781mmol) and triethylamine 
(9.9nil, 71.341rmnol) were dissolved in JXM. The mixture was cooled to -10°C and 
methanesulfonyl chloride (2.8ml, 35.671mmol) was added dropwise to the mixture. The 
reaction mixture was allowed to reach room tKa?)erature and was stirred for 16 hours. The 
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naixture was diluted with DCM. The organic layer was washed with water, brine and 0.3M 
KHSO4, dried with MgS04, and evaporated under reduced pressure. Obtained 7.5g of 
light-yellow crystals (yield 95.5 %). 

^H-NMR (400MHz, CDCI3): 1.52 (s, 9H), 2.98 (t, 2H),3.10(s, 3H), 3.46 (t, 2H), 4.92 (s, 
2H), 6.89-6.97 (m, 4H) 

Methvl 2-f 2-r4-f2-ter^butoxv-2-oxoethoxy^phenvnethoxy lbenzoate 

Methyl salicylate (2.7ml, 21. 187n]mol) was dissolved ia acetonitrile, and potassium 
carbonate (5.856g, 42.373nimol) was added. The mixture was cooled to -10°C then tert- 
butyl (4-{2-[(methylsulfonyl)oxy]ethyl}phenoxy)acetate was added. The mixture was 
boiled under reflux for 16 hours, and then the solvent was evaporated under reduced 
pressure. The residue was dissolved in EtOAc, washed with water and brine, then the 
organic layer was dried with MgS04 and the solvent was removed by evaporation. The 
crude material was purified by flash chromatography (silica gel 60 0.004-0.063mm) using 
BtOAc: Toluene 50:50 as the eluant. The fractions which contained the desired product 
were pooled, and solvent evaporated. This gave 5.0g of pure product (yield 61.1 %). 
*H-NMR (400MHz, CaDCfe); 1.48 (s, 9H), 3.08 (s, 3H), 3.87 (t, 2H), 4.18 (t, 2H), 4.49 (s, 
2H), 6.84 (d, 2H), 6.90-6.98 (m, 2H), 7.20-7.26 (m, 2H), 7.38-7.43 (m,lH), 7.7 (dd, IH) 

d^ r4-f 2-r2-(methoxvcarbonvDphenoxvlethvnphenQxyWetic acid 

Methyl 2-{2-[4-(2-^e^^-butoxy-2-oxoefhoxy)phenyl]ethoxy }benzoate (0.400 g, 
1.035 Inmnol) was dissolved in DCM and trifluoracetic acid (0.8ml, 8.28 Inoonol) was 
added. The mixture was stirred at room temperature for 3h- The solvent was evaporated to 
give 325 nag of a white powder. 

^H-NMR (600MHz, CDCI3); 3.08 (t, 2H), 3.86 (s, 3H), 4.18 (t, 2H), 4.64 (s, 2H), 6.84-6.96 
(m, 4H), 7,23 (d, 2H), 7.37-7.42 (m, IH), 7.75 (dd, IH) 
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ei) Methvl 2-r^-<'4-f 2-reflivl<'2-fluoiob ^Ti7yi>ammn1-2- oxoethoxv^phenvnethoxvl-benzoate 

(4-{2-[2-(MefhDxycarbonyl)phenoxy]efliyl}phenoxy)acetic acid (0.200iiig, 0.605 mmol) 
was dissolved in DMF and cooled on an ice-bath. JV-(2-Fluorobaizyl) ethanamine (0.102 g, 
0.666nraiDX), TBTU (0.214 g, 0.666 mmol) and DIPEA (0.22 ml, 1.271 mmol) was added. 
The reaction mixture was stirred fia 16h at room tan^ature.EtOAc was added and the 
organic phase was washed with two portions of 20ml NaCQs (sat). The organic layer was 
dried with MgS04 and the solvent was removed by evaporation. The trade was purified 
by preparative HPLC (starting with acetonitrile/buffer 60/40 and then increasing the 
acetonitrile concentration to 100% acetonitrile in 25 min, the buffer was a mixture of 
acetonitrile/water 10/90 and ammonium acetate (0.1 M), column KR-100-7-C8, 50*500, 
flow 80ml/min). 145 mg of the desired product was obtained aft^ freeze drying ( yield 
71.1 %) 

^H-NMR (400MHz, CD3CO) (lotamers); 1.08, 1.17 (t, t, 3H), 2.96 (s, 3H), 3.07 (m, 2H), 
3.31, 3.36 (m, 2H), 4.21 (m, 2H), 4.85 (s, 2H), 4.56-4.82 (m, 2H), 6.18 (d, IH), 6.88-7.06 
(m, 3H), 7.18 -7.35 (m, 6H), 7.42 (m, IH), 7.70 (d, IH) 

fi 2-r2-(4-f2-rethvl(2-fb 'nr>bMiy,Y!>«miTi o1-2-oxo etboxvlplienvl^ethoxv1b^ 

Methyl 2-[2<4-{2-[ethyl(2-fhioTobaizyl)aminD]-2-oxoethoxy}phenyI)ethoxy] benzoate 
(0.200g, 0. 1 15mmol) was dissolved m 3ml TEIF in a Smith synthesiser vial and then 1.5 nol 
water and lithium hydroxide (0.032 g, 1.335mmol) w^e added to the viaL The vial was 
capped and put in the microwave oven (Smith synthesiser). The reaction was then heated 
to 150°C for 6 minutes. According to LC-MS the reaction was complete. The solvent was 
evaporated. The residue was dissolved in diethyl ether (30 ml) and washed with NaHCOa 
(sat) (2x20ml). The basic water layer was acidified to pH 1 with2M HCI The water layer 
was extracted with three portions of 20 ml of DCM which were combined, dried and 
evaporated to give 160 mg of pure desired product 

^H-NMR (400MHz, CD3CO) (totamers); 1.07,1.15 (t, t, 3H), 3.10 (m, 2H), 3.30, 3.36 
(m, m, 2H), 4.21 (m, 2H), 4.55-4.67 (m, 2H), 4.90 (s, 2H), 6.20 (d,lH), 6.87-7.06 (m. 3H), 
7.18-7.35 (m. 6H), 7.40(m, IH), 7.70 (d, IH) 
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Example 2 

2->Bromo-JV^f2.4-difluo robeiizvlVjV-1ieptylacft^^^ 

iV^(2AdMiioroben2yl)-iV-heptylainme(2.004 g, 8.304 mmol) was dissolved in DCM (30 
roT). It was thesa cooled in an ice-bath. Trieliiylamine (L092 g, 10,796 mmol) was added 
and thenbromacetyl chloride (1.438 g, 9.135 mmol) was dropped in. The mixture was 
stirred for 2 hours (ice-bath). It was then washed with water (with additional of 1% 
hydrochloric acid, pH~3), water and brine, and dried (noagnesium sulphate) and 
evaporated. The crude oil product was dissolved in DCM, then loaded onto a column 
(ISOLUTE®SI 5g/25 ml) and eluted with more DCM. Oil product 2.412 g was obtained, 
yield 80% 

NMR (rotamer, 500 MHz, CDCI3): 5 0.88-0.93 (m, 3H), 1.27-1.34 (m, 8H), 1.52-1.68 
(m, 2H), 3.28-3.35 (m, 2H), 3.90-4.15 (m, 2H), 4.61, 4.63 (s, s, 2H), 6.81-6.94 (m, 2H) and 
7.15-7.20, 7.34-7.39 (m, IH). 

b^ iNr-f2.4-difluorobenzvK-iNr-heptvl-2 -r4-f2-hvdroxvethvD 

2-BrDDQD-iV^(2,4-dinuorobenzyl)-iV^heptylacetamide (135 mg, 0.373 mmol), homovaniUyl 
alcohol (63 mg, 0.373 nuDol) and potassium carbonate anhydrous (77 mg, 0.559 lomol) 
were mixed in acetonitrile (10 ml). The noixture was heated to reflux for 4 hours and then 
evqx>rated to dryness. The residue (with additional DCM, 1ml x2) was loaded onto a 
column (ISOLUTE® SI, lg/6ml). It was eluted with DCM and then MeOH/DCM 
(0.5:99.5, then 1:99). The product fractions were combined and evaporated. Oil prodxict 
132 mg was obtained yield 79%. 

NMR (rotamer, 400 MHz, CDCI3): 5 0.82-0.87 (m, 3H), 1.17-1.28 (m, 8H), 1.43-1.68 
(m, 2H), 2.75-2.80 (m, 2H), 3.24-3.32 (m, 2H), 3.73-3.84 (m, 5H), 4.58, 4.66 (s, s, 2H), 
4.74, 4.76 (s, s, 2H), 6.67-6.86 (m, 5H) and 7.08-7.14, 7.23-7.29 (m, IH). 
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c^ 2>f4>{2--[r2.4>-DmuorQbeiLzvlVV pty1)fliTiiti oV2-oxoethQxvl-3 
methaiiesulfoiiate 

iV-(2,4-difluorobeBzyl)-iV-hjeptyl-244-(2-hydroxye^^ 

(A)(132 ipg, 0.294 mmol) was dissolved in DCM (10 nil). It was cooled in an ice-bath. 
Triefhylamine (0.05 ml, 0.352 nmiol) was added and then methanesulfonyl cMoride (37 
mg, 0.323 mmol) was dropped in The cooling-bath was removed after 30 nainutes. The 
mixture was stirred at room tercperature overnight. LS-MS showed that ca 50% of A was 
not reacted. The mixture was cooled in an ice-bath and 0.05 ml of ttiethylanaine was added, 
followed by 0.025 ml of methanesulfonyl chloride. After addition, the cooling-bath was 
removed and the mixture was stirred for 5 hours more. It was then washed with water (x2) 
and brine, dried (magnesium sulphate) and evaporated. Oil product 138 mg was left and 
used for next step without fiarfher purification. 

d^ Methvl 2-r2~(4-f 2-rf2,4--difluorobenzvRniept Yl)flrniiin]^2-oxQethoxv>-3^ 
methoxvphenvnethoxy lbenzoate 

2.(4-{2-[(2,4-Difluorobenzyl)(heptyl)ainino]-2-oxoethoxy}-3-metho^^ 
methanesulfonate (138 mg, 0.262 mmol) was dissolved in acetonitrile (10 ml). 2- 
Hydroxybenzoic acid methyl ester (40 mg, 0.262 mmol) was added and then potassium 
carbonate anhydrous (54 mg, 0.392 mmol) was added. The mixture was heated to refkix 
overnight and then evaporated to dryness. Water (10 ml) and ethyl acetate (10 mi) were 
added and the two phases were separated. The organic phase was washed with water and 
brine, dried (magnesium sulphate) and evaporated. Chromatogr^hy of the residue on a 
column (ISOLUTE® SI, 2 g/ 6 ml) using DCM, MeOH/DCM (1:99) as ehiant gave 78 mg 
the desired product, yield 45% (two steps). 

NMR (rotamer, 500 MHz, CDCI3): 5 0,87-0.91 (m, 3H), 1.22-1.32 (m, 8H), 1.48-1.63 
(m, 2H), 3.09-3.14 (m, 2H), 3.28-3.35 (m, 2H), 3,80, 3.89 (s, s, 3H), 3.89 (s, 3H), 4.21- 
4.25 (m, 2H), 4.62, 4.71 (s, s, 2H), 4.79, 4.81 (s, s, 2H), 6.77-7.01 (m, 7H), 7.28-7.33 (m, 
IH), 7.13-7.18, 7.28-7.33 (m, m, IH), 7.45 (t, IH) and 7.81 (d, IH). 
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e> 2-r2-(4-f2-rr2.4-DifliiorobeDzvl) f^^r*T^)«^^" o1-2-oxoet boxvl-3- 
Tnethnyv phsnvl^ethoxvlbenzoic acid 

Methyl 2-[2-(4-{2-[(2,4-dmuoiobenzyl)(hBptyl)amm 

efhoxy]beiizoate (74 mg, 0. 127 mmol) dissolved in THF (2 nd) was mixed with Hthium 
hydroxide (6.1 ing, 0.254 mmDl) dissolved in water (1 nd). The ndxture was irradiated in a 
microwave oven (Smith Synthesizer) at 150 °C for 8 minutes. LC-MS showed that the 
reaction was not complete. It was in the oven for additional 10 minutes, LC-MS showed 
ahnost no change. 3 mg more of lithium hydroxide was added and thereafter it was in the 
oven at 150°C for 8 minutes. LC-MS showed it was still the same as before. 3 mg more of 
lithium hydroxide and 1 ml water was added. The resulting mixture was m the oven at 150 
°C for 10 minutes and LC-MS showed the reaction was complete. It was evaporated to 
remove THF. The residue was acidified with 1% hydrochloric acid, pH~5, and extracted 
with ethyl acetate (10 ml). The extracts was dried (magnesium sulphate) and evaporated. 
Chromatography of the residue on a column (ISOLUTE® SI, 1 g/ 6 ml) usmg DCM and 
then MeOH/DCM (1:99) as eluamt gave 60 mg the desired product, yield 83%. 
*H NMR (rotamra-, 400 MHz, CDCI3): 5 0.82-0.87 (m, 3H), 1.18-1.28 (m, 8H), 1.43-1.61 
(m. 2H), 3.10-3.15(m, 2H), 3.24-3.31 (m, 2H), 3.77, 3.85 (s, s, 3H), 4.39-4.44 (m. 2H), 
4.59, 4.66 (s, s, 2H), 4.77, 4.78 (s, s, 2H), 6.72-6.91 (m. 5H), 7.01 (d, IH), 7.09 (t, IH), 
7.10-7.17, 7.26-7.32 (m. m, IH), 7.51 (t, IH) and 8.13 (d, IH). 

i^C NMR (rotamers, 75 MHz, CDCfe): 5 14.07, 22.55, 26.79, 27.02, 28.57, 28.93, 31.70, 
35.18, 41.30. 41.34, 44.02, 45.89, 46.99, 55.71. 55.82, 68.19, 68.94, 70.66, 103.38(t), 
103.88(t), 111.35(d), 111.39(d), 112.32, 112.41, 112.46, 114.76, 117.64, 119.60(dd), 
120.07(dd), 120.53, 122.06, 129.50(dd), 130.54, 130.59, 131.55(dd), 133.60, 134.78, 
146.26, 146.39, 149.67, 157.10, 161.60(dd), 160.68(dd), 161.97(dd), 162.24(dd), 165.12, 
167.75 and 167.93. 

Example 3 

a) iV-(4-chlorobenzyl)acetamide 

Acetic acid (1.32 Ig, 22.000 mmol) was dissolved inDMF (10 ml), l-(4- 
chlorophBnyI)methanamine (2.804 g, 19.800 mmol) was added and the mixture was cooled 
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to 0° C. i^^[(li^l,23-beI}zotriazol-l-yloxy)(dimet]lylaI^ 

methylmethanamimiim tetrafluoroborate (7.770 g, 24.200 mmoJ) and N-^thyl-NJ^f- 
diisopropylamine (5.971 g, 46.200 mmol) was added. The solution was stirred for two 
hours at room tenqjerature. EtOAc (20 ml) was added and the organic phase was washed 
with Na2C03 (3 X 20 ml, aq) and HCl (0.5 M, 2 X, 10 ml). The organic layer was dried 
(MgS04) and the solvent was removed by ev^oration. The residue was purified by 
preparative HPLC (the initial mobile phase was isocratic acetonitiile/buffer 60/40 and then 
the acetonitrile concentration was increased to 100%, the buffer was a mixture of 
acetonitrile/water 10/90 and ammonium acetate (0.1 M, column KR-100-7-C8, 50 mmX 
250 mm, flow 40 ml/min). The product-containing fractions were pooled and the 
acetonitrile was removed by evaporation. EtOAc (10 ml) was added and the organic phase 
was washed with two portions of brine and dried (MgS04) and the solvent was removed by 
evaporation and gave 2.337 g of iV-(4-chlorobenzyl)acetamide (yield 57.8%). 

^HNMR (500 MHz, CDCI3): 5 1,96 (s, 3H), 4.31 (d, 2H), 6.46 (bs, IH), 7.16 (d, 2H), 7.25 (d, 
2H). 

b^ JNr-f4-chlorobenzylVjV-ethy laTnine 

i\r-(4-chlorobenzyl)acetamide (2.337 g, 12.726 mmol) was dissolved in THF (100 ml) and 
was cooled to zero degrees under argon attDosphere. (Methylthio)methane con^und with 
borane (1:1) (2.417 g, 31.815 nunol) was added and the mixture was refluxed overnight at 
RT. HCl (15 ml, 10%) was gently added and was stirred overnight. The solvent was 
removed by evaporation. Diethyl ether (20 ml) was added and the product was extracted to 
the water phase by K2CO3 (3 X 15 ml). The aqueous phase was acidified by HCl (10 ml, 
10%) and the product was extracted to the organic phase by EtOAc (3 X 15 ml). The 
organic phase was dried (MgSO^) and the solvent was rerooved by evaporation to give 
0.938 g of iV^"(4-cMorobenzyl)-iV-ethylan3ine (yield 43.4%). 



^HNMR (500 MHz, CDCI3): 5 1,11 (t, 3H), 2.65 (q, 2H), 3.74 (s, 2H), 7.23-7.28 (m, 4H). 
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c) Methyl 2-( f 2-r4-(2-fer^butoxy-2-oxoettioxy^phenyl1efliyniMo^^^ 

Tert'hMtyl (4-{2-[(methylsu]fonyl)oxy]ethyl}phenoxy)acetate (5.454 g, n3Al mmol) was 
dissolved in acetonitrile (100 ml), methyl 2-mercaptobeiizoate (3.502 g, 20.816 mmol) and 
potassium carbonate (4.795 g, 34.694 mmol) was added. The solution was stirred for 10 
hours at 60 ''C. EtOAc (40 ml) was added and the organic phase was washed with two 
portions of Brine (2 X 40 nd, aq). The organic layer was dried (MgS04) and the solvent 
was removed by evaporation to give 6.931 g of methyl 2-({2-[4"(2-feft-butoxy-2- 
oxoethoxy)phenyII ethyl }thio)benzoate. This material was used in the next step without 
further purification. 

d) r4-(2~ f r2-'(Methoxycarbonyl')phenyn - thio lethylVphenoxyl acetic acid 

Methyl 2-({2-[4-(2-rer^-butoxy-2-oxoethoxy)phenyl]ethyl}thio)benzoate (4.630 g, 11.502 
manol) was taken up into DCM (50 ml) and treated with trifluoroacetic acid (44.40 g, 
389.405 mmol) at RT for 4h. The mixture was evaporated and azeotroped with toluene. 
The crude was purified by preparative HPLC (the initial mobile phase was isocratic 
acetonitrile/buffer 60/40 and then the acetonitrile concentration was increased to 100%» the 
buffer was a mixture of acetonitrile/water 10/90 and ammonium acetate (0. 1 M, column 
KR-100-7-C8, 50 mmX 250 mm, flow 40 ml/mia). The product contahung fractions were 
pooled and the acetonitrile was removed by evaporation. EtOAc (10 ml) was added and the 
organic phase was washed with two portions of brine and dried (MgS04). The solvent was 
removed by evaporation to give 3.825 g of [4-(2-{[2-(methoxycarbonyl)phenyl]- 
thio}ethyl)-phenoxy]acetic acid (yield for two steps 63.9% overall). 

^HNMR (500 MHz, CDCb): 5 2.93-2.98 (m, 2H), 3.12-3.17 (m, 2H), 3.92 (s, 3H), 4.67 (s, 
2H), 6.88 (d, 2H), 7.13-7.21 (m, 3H), 7.33 (d, IH), 7.41-7.46 (m, IH), 7.96 (dd, IH). 

e^ Methvl 2-f r2-r4-f 2-rf4-cMorobeDzvl^fethy1^aTTiim1-2-oxoethoxv>phe 
ethyllthio)benzoate 



[4-(2-{[2-(Methoxycarbonyl)phenyl]ttiio}ethyX)phenoxy]acetic acid (0.200 g, 0.577 
mmol) was dissolved in DMF (10 ml), iV-(4-chlorobenzyl)-iV^ethylamine (0.108 g, 0.635 
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mmol) was added and the mixture was cooled to 0° C iV^[(ljff-l,2,3-beBzotriazol-l- 
yloxy)(dimethyla3iimo)methylene]-iV-iiiethyto tetrafluoroborate (0.204 g, 

0.635 namol) andiV^efhyl-JV,iV-dusopropylaaiiiie (0.157 g, 1.212 ramol) were added. The 
solutioii was stirred overnight at room tenq)erature. Water (100 ml) was added and the 
water phase was extracted with diethyl ether (3 X 20ml). The organic phase was washed 
withNaaCOs (3X20 ml, aq) and HCl (0.5 M, 2 X, lOmT). The organiclayer was dried 
(MgS04) and the solvent was renaoved by evaporation. The residue was purified by flash 
chromatogr^hy (started with isocratic heptane/BtOAc 30/70 and then the BtOAc 
concentration was increased to 100%, (silica gel 60 0.004-0.063 nam). The product 
containing fractions were pooled and the solvent was removed by evaporation to give 
0.085 g of methyl 2-{[2-(4- {2~[(4-chlorobenzyl)(ethyl)amino]-2- 
oxoethoxy)phenyl)ethyl]thio}benzoate (yield 29.6%). 

^HNMR (rotamers, 300 MHz, CDCh): 5 L09-1.21 (m, 3H), 2.91-2.99 (m, 2H), 3.11-3,18 
(m, 2H), 332-3 A3 (m, 2H), 3.92 (s, 3H), 4.57-4.75 (m, 4H), 6.78, 6.92 (d, d, 2H), 7.12- 
7.46 (m,9H), 7.96 (d, IH). 

f) 2-f r2-f4-l2-rf4-cMorobenzyT>( ethy1)arnm o1-2-oxoethoxy}phenyReth^ 
acid 

Methyl 2-{[2-(4-{2-[(4-cMorobenzyl)(ethyl)amiQo]-2-oxoethoxy}phenyl)- 
ethyl]thio}benzoate (0.085 g, 0. 170 mmol) was dissolved in a mixture of acetonitrile/ 
water (1/1, 4 ml) and lithium hydroxide (0.008 g, 0.341 mmol) was added. The reaction 
was performed in an single node microwave oven (5 nun, 150 deg). The solvent was 
removed by evaporation and then HCl (2 ml, 1 M) was added. The water phase was 
extracted with two portions of BtOAc (20 ml). The combined organic phase was dried 
(MgS04) and the solvent was removed by evaporation and gave 0.073 g of 2-{[2-(4-{2-[(4- 
chtorobenzyl)(ethyl)anMno]-2-oxoethoxy}phenyl)ethyl]tM acid (yield 88.4%) as 

an oil which solidified on cooling and standing. 
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^HNMR (rotamers, 400 MHz, CDCfe): 5 1.09-1.20 (m, 3H), 2.91-2.98 (m, 2H), 3.11- 
3.17(111, 2H), 3.33-3.42 (eg, 2H), 4.58-4.77 (m, 4H), 6.79, 6.92 (d, d, 2H), 7.11-7.49 (in, 
9H), 8.10(d,lH). 

^^C NMR (rotamers, 100 MHz, CDCI3): 5 12.23, 13.77, 33.70, 33.82, 41.09, 41.30, 47.42, 
49.64, 67.37, 67.91, 114.69, 114.81, 123.97-135.58 (complex multiplet), 142.22, 156.45, 
156.57, 168.20, 170.63. 

The following two Examples were prepared in a similar maimer: 
KvamplftA 

2-[2-(4-{2-[(4-ailorobeiizyl)(efliyl)amino]-2-oxoethDxy}^ acid. 
Rxample 5 

2-[2-(4-{2-[Ethyl(4-trifluoroiiiethylbeiizyl)arDino]-2-oxoethoxy}phe 
acid . 

Exam ple 6 

a) Acetic acid (1.321g, 22.000 mmol) was dissolved in DMF (10 ml), l-[4- 
(trifluoromethyl)phenyl]methanaaiiae (3.468 g, 19.800 mmol) was added and the noixture 
was cooled to 0° C. iV-[(l/?-l,23-benzotriazol-l-yloxy)(dicnethylannno)methylene]-i^^ 
methyhnethanamiaitma tetrafluoroborate (7.770 g, 24.200 mmol) and iV-ethyl-iV,Ar- 
diisopropylamiae (5,971 g, 46.200 mmol) was added. The solution was stirred for two 
honrs at room temperature. BtOAc (20 nol) was added and the organic phase was washed 
with Na2C03 (3 X 20 ml, aq) and HCl (0.5 M, 2 X, 10 ml). The organic layer was dried 
(MgS04) and the solvent was removed by evaporation. The crude was purified by 
preparative HPLC (started with isocratic acetonitrile/buifer 60/40 and then the acetonitrile 
concentration was iucreased to 100%, the buffer was a mixture of acetonitrile/water 10/90 
and ammonium acetate (0. 1 M, cokmm KR-100-7-C8, 50 namX 250 mm, flow 40 
nd/mia). The product containing fractions was pooled and the acetonitrile was removed by 
evaporation. EtOAc (10 ml) was added and the organic phase was washed with two 
portions of brine and dried (MgS04) and the solvent was removed by evaporation and 
gave 3.085 g of iV-[4-(trifluoromethyl)benzyl]acetamide (yield 64.6%). 
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^HNMR (500 MHz, CDCI3): 5 2.0 (s, 3H), 4.42 (d, 2H), 6.58 (bs, IH), 7.35 (d, 2H), 7.55 
(d,2H) 

b) iV-[4-(trifliU5roiiiefliyl)benzyl]aTO^ (3.085 g, 14.204 mmol) was dissolved in TEDF 
(100 ml) and was cooled to zero degrees mder argon atmosphere. (Methyltluo)metbane 
compound with borane (1:1) (2.698 g, 35.511 mmol) was added and the mixture was 
refluxed over night at RT. HCl (15 ml, 10%) was gently added and was stirred overnight. 
The solvent was removed by evaporation. Diethyl ether (20 ml) was added and the product 
was extracted to the water phase by K2CO3 (3 X 15 ml), the water phase was acidified by 
HCl (10 ml, 10%) and the product was extracted to the organic phase by EtOAc (3 X 15 
ml). The organic phase was dried (MgS04) and the solvent was removed by evaporation to 
give 0.809 g of iS^-[4-(trifluoromethyl)benzyl]ethanamine (yield 28%). 

^HNMR (500 MHz, CDCI3): 5 1.05 (t, 3H), 1.3 (s, IH), 2.62 (q, 2H), 3.78 (s, 2H), 7.38 (d, 
2H), 7.3(d,2H) 

c) Tert'hatyl (4-{2-[(methylsulfonyl)o3Qr]ethyl}phenoxy)acetate (5.454 g, 17.347 mmol) 
was dissolved in acetonitrile (100 nal), methyl 2-mercaptobenzoate (3.502 g, 20.816 mmol) 
and dipotassium carbonate (4.795 g, 34.694 mmol) was added. The solution was stirred for 
10 hours at 60 **C. BtOAc (40 ml) was added and the organic phase was washed with two 
portions of Brine (2 X 40 ml, aq). The organic layCT was dried (MgS04) and the solvent 
was removed by evaporation to give 6.931 g crude of methyl 2-({2-[4-(2-^e/t-butoxy-2- 
oxoethoxy)phenyIl ethyl }thio)benzoate. The crude was used in the next step without further 
purification. 

d) Methyl 2-({2-[4-(2-ter^-butoxy-2-oxoethoxy)phenyl]ethyl}thio)benzoate (4.630 g, 
11.502 mmol) was take up in DCM (50 ml) and treated with trifluoroacetic acid (44.40 g, 
389.405 mmol) at r.t for 4bL The mixture was evaporated and azeotroped with toluene. The 
crude was purified by preparative HPLC (started with isocratic acetonitrileAniffer 60/40 
and then the acetonitrile concentration was increased to 100%, the buffer was a mixture of 
acetonitnle/water 10/90 and ammonium acetate (0.1 M, column KR-100-7-C8, 50 mmX 
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250 mm, flow 40 rrd/min). The product containing fractions was pooled and the 
acetonitrile was removed by evaporation. EtOAc (10 ml) was added and the organic phase 
was washed with two potions of brine and dried (MgS04). The solvent was removed by 
evaporation to give 3.825 g of [4-(2-{[2-(naBthoxycarbonyl)phenyl]thio}ethyl)phenoxy]- 
acetic acid (yield for two steps 63.9% overall). 

^HNMR (500 MHz, CDCfe): 5 2.82 (t, 2H), 3.15 (t, 2H), 3.82 (s, 3H), 4.35 (s, 2H), 6.78 (d, 
2H), 7.18 (d, 2H), 7.23 (t, IH), 7.51 (d, IH), 7.55 (t, IH), 7.85 (d, IH). 

e) [4-(2- { [2-(metlioxycarbonyl)phenyl]thio }ethyl)phenoxy]acetic acid (0.200 g, 0.577 
mmol) was dissolved in DMF (10 ml), iV-[4-(trifluoromethyl)benzyl]ethanamine (0.129 g, 
0.635 mmol) was added and the mixture was cooled to 0° C. iV-[(l^r-l,2,3-henzotriazol-l- 
yloxy)(diiiiethylainiao)methylene]-iV-inethylmethanamim (0.204 g, 
0.635 mmol) and iNT-ethyl-iNr^TsT-diisopropylanadne (0.157 g, 1.212 mmol) was added. The 
solution was stirred overnight at room temperature. Water (100 ml) was added and the 
water phase was extracted with diethyl ether (3 X 20nal). The organic phase was washed 
with NazCQa (3 X 20 ml, aq) and HCl (0.5 M, 2 X, 10 ml). The organic layer was dried 
(MgS04) and the solvent was removed by evaporation. The crude was purified by flash 
chromatography (started with isocratic heptane/BtOAc 30/70 and then the EtOAc 
concentration was increased to 100%, (silica gel 60 0.004-0.063 mm). The product 
containing fractions were pooled and the solvent was renooved by evaporation to give 
0.085 g of methyl 2-({2-[4-(2-{ethyl[4-(trifluoroniethyl)benzyl]amino}-2- 
oxoethDxy)phenyl]ethyl)thio)benzoate (yield 27.7%). 

^HNMR (Rotamers, 500 MHz, CDCI3): 5 1.1-1.23 (bm, 3H), 2.95 (q, 2H), 3.15 (q, 2H), 
3.42 (m, 2H), 3.9 (s, 3H), 4.7-4.82 (bm, 4H), 6.75-6.95 (m, 2H), 7.1-7.5 (m, 9H), 7.97 (d, 
IH), 

f) Methyl 2-({2-[4-(2-{ethyl[4-(trifluoromethyl)beiizyl]amino }-2-oxoethoxy)phenyIl- 
ethyl}thio)benzoate (0.085 g, 0. 160 mmol) was dissolved in a mixture of acetonitrile/ 
water (1/1, 4 ml), then lithium hydroxide (0.008 g, 0.320 mmol) was added. The reaction 
was perfomaed in an single node microwave oven (5 min, 150 deg). Work-up by removing 
the solvent by evaporation and addition of HCl (2 ml, 1 M). The water phase was extracted 
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with two portions of EtOAc (20 ml), the organic phase was dried (MgS04) and the solvent 
was removed by evaporation and gave 0.07773 g of 2-({2-[4-(2-{ethyl[4- 
(trifluoromethyl)benzyl]anaino}-2-oxoethoxy)phenyl]efhyl}tlu acid (yield 

93.0%). 

^HNMR (Rotamers, 400 MHz, CDCI3): 5 1.02-1.25 (bm, 3H), 2.95 (q, 2H), 3.15 (q, 2H), 
3.38 (m, 2H), 4.60-4.82 (hm, 4H), 6.75-6.95 (m, 2H), 7.1-7.5 (m, 9H), 7.97 (d, IH). 

RyaTn plft 7 

Methyl 2-{2-[4-(2-{buty^2-fluoro-4^(trmiioromethyl)ben2yl] a 

oxoethoxy)phenyl]ethoxy}benzoate (0.230 g, 0.410 nomol) was dissolved in a mixture of 
THP/ water (1/1, 4 ml). Lithium hydroxide (0.015 g, 0.617 mmol) was added. The reaction 
was performed in an siagle node microwave oven (14 min, 150 deg). Work-up by 
removing the solvent by evaporation and addition of HCl (2 ml, 1 M). The water-phase 
was extracted with two portions of EtOAc (20 ml). The organic phase was dried (MgS04) 
and the solvent was removed by evaporation to give 0.212 g of 2-{2-[4-(2-{butyl[2-fluoro- 
4-(trifluoron3ethy])beiizyQainino}-2-oxoethoxy)phenyl]ethoxy}be acid (yield 94.5%). 

^HNMR (Rotamers, 500 MHz, CDCI3): 5 0.82-1.0 (bm, 3H), 1.2-1.4 (bm, 2H), 1.65-1.7 
(bm, 2H), 3.13 (m, 2H), 3.32 (m, 2H), 4.4 (m, 2H), 4.63-4.8 (M, 4H), 6.7-7.6 (bm, lOH), 
8.1(d,lH). 

Example 8 

a) (4- {2-[2-(Methoxycarbonyl)phenoxy]ethyl}phenoxy)acetic acid (0. 150 g, 0.454 
mmol) was dissolved in DMF (10 ml), iV^(2,4-difluorobenzyl)-iV^propylamine (0.084 g, 
0.454 mmol) was added and the mixture was cooled to 0*" C. iS^-[(lfl-l,2,3-benzotriazol-l- 
yloxy)(dimethylarDino)methylene]-jV^-piethylmethanamiTiium tetrafluoroborate (0. 160 g, 
0.499 mmol) andiNr-efliyl-JNr,]V^iisopropylamine (0.123 g, 0.954 mmol) was added. The 
solution was stirred for two hours at room tenq)erature. BtOAc (20 ml) was added and the 
organic phase was washed with Na2C03 (3 X 20 ml, aq) and HCl (0.5 M, 2 X, 10 ml). The 
organic layer was dried (MgS04) and the solvent was renaoved by ev^oration to give 
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0.220 g of methyl 2-[2-(4-{2-[(2,4-dmiK)robenzyl)(piopyl)ammo]-2-oxoethoxy}phenyI)- 
ethoxy]beiizoate (yield 97.4%). 

^HNMR (Retainers, 500 MHz, CDCI3): 5 0.8-1,0 (bm, 3H), 1.45-1.7 (bm, 2H) 3.1 (m, 2H), 
3.28 (bm, 2H). 3.9 (s, 3H), 4.2 (q, 2H), 4.6-4.75 (M, 4H), 6.7-7.0 (bm, 6H), 7.1-7.3 (bm, 
3H), 7.4 (m, IH), 7.78 (d, IH). 

b) Mefliyl 2-[2-(4-{2-[(2,4-dmuoioben2y])(piopyl)aiiijm]-2-oxDeaK)xy}pl)enyl)- 
ethoxylbenzoate (0.22 g, 0.442 mmol) was dissolved in a mkture of THF/ water (1/1, 4 
inl). Lithium hydroxide (0.021 g, 0.884 mmol) was added. The reaction was paformed in 
an single node microwave oven (14 min, 150 deg). Work-up by removing the solvent by 
evaporation and addition of HCl (2 ml, 1 M). The waterphase was extracted with two 
portions of EtOAc (20 ml), the organic phase was dried (MgSCM) and the solvent was 
removed by evaporation to give 0. 180 g of 2-[2-(4-{2-[(2,4-difluorobenzyl)(propyl)- 
amino]-2-oxoethoxy}phenyl)ethoxy]benzoic acid (yield 84.2%). 
^HNMR (Rotamers, 500 MHz, CDCI3): 5 0.8-1.0 (bm, 3H), 1.45-1.7 (bm, 2H), 3.14 (m, 
2H), 3.28 (bm, 2H), 4.4 (q, 2H), 4.62 (s, 2H). 4.75 (s, 2H), 6.7-7.35 (bm, 9H), 7.52 (t, IH). 
8.12 (d, IH). 

KTtam ple 9 

a) (4- {2-[2-(mBthoxycarbonyl)phenoxy]ethyl>phenDxy)acetic acid (0. 150 g, 0.454 
mmol) was dissolved inDMF (10 mi), JV-benzyl-iV^-ethylamine (0.061 g, 0.454 mmol) was 
added and the mixture was cooled to 0° C. iV-[(lH-l,2,3-beiizotriazol-l-yloxy)- 
(dimethylainino)metfaylene]-i\r-inethylrnethmiaTninhmi tetrafluoioborate (0.160 g, 0.499 
mmol) andiV^ethyl-JV,Ar-diisopropylamine (0.123 g, 0.954 mmol) was added. The solution 
was stirred for two hours at room tenqierature. EtOAc (20 m^ was added and the organic 
phase was washed with Na2C03 (3 X 20 ml, aq) and HCl (0.5 M, 2 X, 10 nJ). The organic 
layer was dried (MgS04) and the solvent was removed by eveqjoration to give 0.138 g of 
roethyl 2-[2-(4-{2-[benzyl(ethyl)aicdno]-2-oxo6thoxy }phenyl)ethoxy]benzoate (yield 
67.9%). 
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^HNMR (Retainers, 500 MHz, CDCI3): 5 1.07-1.22 (bm, 3H), 3.1 (m, 2H), 3.20 (bm, 2H), 
3.9 (s, 3H), 4.2 (q, 2H), 4.6-4.8 (M, 4H), 6.8-7.02 (bm, 4H), 6.18-7.5 (bm, 8H), 7.78 (d, 
IH). 

b) Methyl 2-[2-(4- {2-[benzyl(etiiyl)ammo]-2-oxoetiK)xy }ph^^ (0. 138 

g, 0.308 mmol) was dissolved in a mixture of THF/ water (1/1, 4 ml). Lithium hydroxide 
(0.015 g, 0.617 mmol) was added. The reaction was performed in an single node 
microwave oven (14 noin, 150 deg). Workup by removing the solvent by evaporation and 
addition of HCl (2 ml, 1 M). The waterphase was extracted with two portions of EtOAc 
(20 ml), the organic phase was dried (MgS04) and the solvent was removed by 
evaporation to give 0.146 g of 2-[2-(4-{2-[benzyl(ethyl)amino]-2- 
oxoethoxy}phenyl)ethoxy]benzoic acid . 

^HNMR (Rotamers, 500 MHz, CDCI3): 5 1.02-1.22 (bm, 3H), 3,1 (m, 2H), 3,25-3.5 (bm, 
2H), 4.2 (q, 2H), 4.55-4.8 (M, 4H), 6.8-7.4 (bm, IIH), 7.5 (m, IH), 8.1 (d, IH). 



a) Tert'hutyl (4-{2-[(methyls\dfonyl)oxy]ethyl}phenoxy)acetate (5.454 g, 17.347 mmol) 
was dissolved in acetonitrile (100 ml), methyl 2-mercaptobenzoate (3.502 g, 20.816 mmol) 
and dipotassium carbonate (4.795 g, 34.694 mmol) was added. The solution was stirred for 
10 hours at 60 ""C. EtOAc (40 rnl) was added and the organic phase was washed with two 
portions of hrine (2 X 40 ml, aq). The organic layer was dried (MgS04) and the solvent 
was removed by evaporation to give 6.931 g orude of methyl 2-({2-[4-(2-terf-butoxy-2- 
oxoethoxy)phenyl]ethyl}thio)benzoate. The CTude was used in the next step without further 
purification. 

b) Methyl 2-({2-[4-(2-feAt-butoxy-2-oxoethoxy)phenyl]ethyl}thio)benzoate (4.630 g, 
11.502 mmol) was take up in DCM (50 ml) and treated with trifluoroacetic acid (44.40 g, 
389.405 mmol) at r.t for 4h- Tbe mixture was evaporated and azeotroped with toluene. The 
crude was purified by preparative HPLC (started with isocratic acetonitrile/buffer 60/40 
and then the acetonitrile concentration was iacreased to 100%, the buffer was a mixture of 
acetonitrile/water 10/90 and ammonium acetate (0.1 M, column KR-100-7-C8, 50 mmX 
250 TTim^ flow 40 nd/min). The product containing fractions were pooled and the 
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acetonitrile was removed by evaporation. BtOAc (10 nil) was added and the organic phase 
was washed with two portions of brine and dried (MgS04). The solvent was removed by 
ev^oration to give 3.825 g of [4-(2••{[2-(methoxycarbonyl)phenyl]^hio}ethyl)- 
phenoxy]acetic acid (yield for two stqps 63.9% overall). 



^HNMR (500 MHz, CDCI3): 5 2.82 (t, 2H), 3.15 (t, 2H), 3.82 (s, 3H), 4.35 (s, 2H), 6.78 (d, 
2H), 7.18 (d, 2H), 7.23 (t, IH), 7.51 (d, IH), 7.55 (t, IH), 7.85 (d, IH). 

c) [4-(2-{[2-(niethoxycarbonyl)phenyl]thio}ethyl)phenoxy]acetic acid (0.200 g, 0.577 
rranol) was dissolved in DMF (10 ml), iV-benzyl-JV^efhylamine (0.086 g, 0.635 mmol) was 
added and the mixture was cooled to 0° Q iV-[(lfl-l,2,3-benzotriazol-l- 
yloxy)(dimethylamino)methylene]-iV-m^ethylmethaQaminiim (0.204 g, 

0.635 mmol) aad iV'-ethyl-i\^,iV-diisopropylamine (0.157 g, 1.212 mmol) was added. The 
solution was stirred over night at room tenperature. Water (100 ml) was added and the 
water phase was extracted with diethyl ether (3 X 20ml). The organic phase was washed 
with NaiCOa (3 X 20 ml, aq) and HCl (0.5 M, 2 X, 10 ml). The organic layer was dried 
(MgS04) and the solvent was removed by evaporation. The crude was purified by flash 
chromatography (started with isocratic heptane/EtOAc 30/70 and then the EtOAc 
concentration was increased to 100%, (silica gel 60 0.004-0.063 mm). The product 
containing fractions were pooled and the solvent was removed by evaporation to give 
0.137 g of methyl 2-{[2-(4-{2-Ibenzyl(efhyl)anMno]-2-oxoefhoxy}phenyr)- 
ethyl]fhio}benzoate (yield 51.2%). 



d) Methyl 2-{ [2-(4- {2-l>enzyl(ethyl)aniiQo]-2-oxoethoxy }phenyl)ethyl]thio }benzoate 
(0. 137 g, 0.296 mmol) was dissolved ia a mixture of acetonitrile/ water (1/1, 4 ml), lithium 
hydroxide (0.014 g, 0.591 mmol) was added. The reaction was performed ia an single node 
microwave oven (5 min, 150 deg). Work-up by removiag the solvent by evaporation and 
addition of HCl (2 ml, 1 M), The waterphase was extracted with two portions of EtOAc 
(20 ml), the organic phase was dried (MgS04) and the solvent was removed by evaporation 
and gave O.lllg of 2-{[2-(4-{2-|>enzyl(ethyl)amino]-2-oxoethoxy}phenyl)ethyIl- 
thio}benzoic acid (yield 83.5%), 
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^HNMR (Rotamers. 400 MHz, CDCI3): 5 1.02-1.30 (bm, 3H), 2.95 (q, 2H), 3.15 (q, 2H), 
3.40 (m, 2H). 4.58 (s, 2H), 4.63-4.92 (bn), 4H), 6.85-7.0 Cm 2H). 7.0-7.53 (m, lOH). 7.97 
(d,lH), 

Tlyample 1 1 

a) isr-(4-rert-butyIbenzyl)-iyr-e(liylamme (0. 143 g, 0.746 mmol) was dissolved in dry 
acetonitrile under N2 aadiV-ethyl-iy^^iV^diisopropylanime (0.371 g, 2.867 mmol) was added. 
The mixtuie was stirred for 30 min and methyl 2-{2-[4-(2-chloro-2- 
oxoethoxy)phenyl]ethDxy }benzDate (0.200 g, 0.573 mmol) was added. The solution was 
stirred overnight at ioomteii?)erature. The crude was purified by flash cromatography 
(started with isocratic heptane/EtOAc 50/50 and then the EtOAc conc«itration was 
increased to 100%, (siUca gel 60 0.004-0.063 mm). The product containmg fractions were 
pooled and the EtOAc was removed by evaporation to give 0.229 g of IX3ethyl2-[2-(4-{2- 
[(4-^e^^-buty]benzyl)(ethyl)ammo]-2-oxoethoxy}phenyl)ethoxy]benzoate (yield79.3%). 

^HNMR (Rotamers, 500 MHz, CDCfe): 5 1.07-1.23 (bm, 3H). 2.23 (m, 9H), 3.08 (m, 2H), 
3.30-3.5 (bm, 2H). 3.87 (s. 3H), 4.18 (m. 2H). 4.58 (d. 2H), 4.63-4.8 (m, 2H) 6.77-7.43 (m, 
llH),7.78(d, IH). 

b) Methyl 2-[2-(4-{2-[(4-tert-butyIbenzyl)(ethyl)amino]-2-oxoethoxy}phenyl)- 
ethoxy]benzoate (0.2290 g, 0.455 mmDl)was dissolved in a nnxture of TEBF (ftesMy 
distiUed)/ water (2/1, 3 ml), Uthium-hydroxide (0.218 g, 0.909 mmol) was added. The 
reaction was performed in a single node microwave oven (5 mm, 150 deg). THF was 
removed by evaporation Water was added (10ml) and the basic water phase was washed 
with diethyl ether (2 X 10 ml). Addition of HCl (2 ml, 1 M,pH 1). The water phase was 
extracted with two portions of DCM (20 ml), the organic phase was dried (MgS04) and 
the solvent was removed by evaporation to give 0.163 g of 2-[2-(4-{2-[(4-rerf- 
batyIbenzyl)(ethyl)amino]-2-oxoethDxy}phenyl)ethoxy]benzoic acid (yield 73.2%). 
^HNMR (Rotamers, 500 MHz, CDCI3): 5 1.07-1.21 (bm, 3H). 2.28 (m, 9H), 3.12 (m, 2H), 
3.28-3.5 (bm. 2H), 4.4 (m, 2H), 4.58 (d. 2H), 4.63-4.78 (m. 2H) 6.80-7.55 (m, IIH). 8.1 
(d, IH). 
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Example 12 



a) Acetic acid (1.321g, 22.000 ramol) was dissolved in DMF (10 ml), l-(4- 
fhioiophenyl)methaTiaTniTie (2.478 g, 19.800 mmol) was added and the mixture was cooled 
to 0^ C. iV^[(liy-l,23-benzotriazol-l"yloxy)(dimethylamm 

mefliylmefhanaminitim tetrafluoroborate (7.770 g, 24.200 mmol) and N-ethyl-NJ^- 
diisopropylamine (S.971 g, 46.200 mmol) was added. The solution was stirred for two 
hours at room tea^rature. EtOAc (20 ml) was added and the organic phase was washed 
with Na2C03 (3 X 20 ml, aq) and HCl (0.5 M, 2 X, 10 ml). The organic layer was dried 
(MgS04) and the solvent was removed by evaporation. The crude was purified by 
preparative HPLC (started with isocratic acetonitrile/buffer 60/40 and then the acetonitrile 
concentration was iacreased to 100%, the buffer was a mixture of acetonitrile/water 10/90 
and ammonium acetate (0. 1 M, colunm KR-100-7-C8, 50 mmX 250 mm, flow 40 
ml/mid). The product contaitdng fractions was pooled and the acetonitrile was removed by 
evaporation. EtOAc (10 ml) was added and the organic phase was washed with two 
portions of brine and dried (MgS04) and the solvent was removed by evaporation and 
gave 1.344 g of JSr-(4-fluorobenzyl)acetamide (yield 36.5%). 

^HNMR (500 MHz, CDCI3): 5 1.98 (s, 3H), 4.35 (d, 2H), 6.25 (bs, IH), 6.95-7.25 (bm, 
4H) 



b) iSr-(4-Fluorobenzyl)acetamide (1 .344 g, 8.039 mmol) was dissolved in THF (100 ml) 
and was cooled to zero degrees under argon atmosphere. (Methylthio)methane confound 
withborane (1:1) (1.527 g, 20.098 mmol) was added and the nodxture was refluxed 
overnight at RT. HCl (15 ml, 10%) was gently added and was stirred overnight. The 
solvent was removed by evaporation. Diethyl ether (20 nil) was added and the product was 
extracted to the water phase by K2CO3 (3 X 15 ml). The water phase was acidified by HCl 
(10 ml, 10%) and the product was extracted to the organic phase by BtOAc (3 X 15 ml). 
The organic phase was dried (MgS04) and the solvent was removed by evaporation to give 
0.309 g of i\r-(4~fluorobenzyl)ethanamine (yield 25. 1%). 

^HNMR (400 MHz, CDCfe): 5 1.05 (t, 3H), 1.1 (s, IH), 2.58 (q, 2H), 3.64 (s, 2H), 6.9 (t, 
2H), 7.2 (t, 2H). 
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c) Ar"(4-Huorobeiizyl)ethaiianiine (0. 1 14 g, 0.745 mmol) was dissolved in dry 
acetonitrile under N2 and iy^etiiyl-JNTjAT-diisopropylaixiine (0371 g, 2.867 mmol) was added. 
The mixture was stirred for 30 mm and methyl 2-{2-[4-(2-chloro-2-oxoethoxy)plienyl]- 
ethoxy}benzoate (0.200 g, 0.573 mmol) was added. The solution was stirred overnight at 
room tCTq)erature. The crude was purified by flash cbromatography (started with isocratic 
heptane/BtOAc 50/50 and then the EtOAc cx»ncentration was increased to 100%, (silica gel 
60 0.004-0.063 mm). The product containing jfractions were pooled and the BtOAc was 
removed by evaporation to give 0.223 g of methyl 2-[2-(4-{2-[ethyl(4- 
fluorobenzyl)amino]"2-oxoethoxy}plienyl)ethoxy]benzoate (yield 83,5%). 

^HNMR (Rotamers, 500 MHz, CDCI3): 5 1.07-1.23 (bm, 3H), 3.08 (m, 2H), 3.30-3.45 
(bm, 2H), 3.87 (s, 3H), 4.18 (m, 2H), 4.58 (s, 2H), 4.63-4.8 (m, 2H) 6.77-7.45 (m, IIH), 
7.78 (d, IH). 

d) Methyl 2- [2-(4- { 2-[ethyl(4-fIuorobenzyl) amino] -2-oxoethoxy }pheny I) ethoxy] - 
benzoate (0.223 g, 0.479 mmol) was dissolved in a mixture of THF (freshly distilled)/ 
water (2/1, 3 ml), lithium hydroxide (0.229 g, 0.958 mmol) was added. The reaction was 
performed in a single node microwave oven (5 min, 150 deg). TEBP was removed by 
evaporation. Water was added (10ml) and the basic water phase was washed with diethyl 
ether (2 X 10 ml). Addition of HCl (2 ml, 1 M, pH 1). The water phase was extracted with 
two portions of DCM (20 ml), the organic phase was dried (MgS04) and the solvent was 
removed by evaporation to give 0. 196 g of 2-[2-(4-{2-[ethyl(4-fluorobenzyl)amiQo]-2- 
oxoethoxy}phenyl)ethoxy]benzoic acid (yield 90.6%). 

^HNMR (Rotamers, 500 MHz, CDCI3): 5 1.03-1.21 (bm, 3H), 3.1 (m, 2H), 3.23-3.4 (bm, 
2H), 4.38 (m, 2H), 4.55 (s, 2H), 4.63-4.78 (m, 2H), 6.75-7.22 (m, lOH), 7.47 (t, IH), 8.07 
(d,lH). 

KYflTTiple 13 

a) Terr-butyl (4-{2-[(mefhylsulfonyl)oxy]ethyl}phenoxy)acetate (5.454 g, 17.347 mmol) 
was dissolved in acetonitrile (100 ml), methyl 2-mercaptobenzoate (3.502 g, 20.816 mmol) 
and dipotassium carbonate (4.795 g, 34.694 mmol) was added. The solution was stirred for 
10 hours at 60 EtOAc (40 ml) was added and the organic phase was washed with two 
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portions of Brine (2 X 40 ml, aq). The organic layer was dried (MgS04) and the solvent 
was removed by evaporation to give 6.931 g crude of methyl 2-({2-[4-(2-^^rt-butoxy-2- 
oxoethoxy)phenyl]ethyl)thio)benzoate. The crude was used in the next step without furth^ 
purification. 

b) Methyl 2-({2-[4-(2-^e/*-butoxy-2-oxoethoxy)phenyl]ethyl}thio)benzoate (4.630 g, 
11.502 nomol) was take up m DCM (50 ml) and treated with trifluoroacedc acid (44.40 g, 
389.405 mmol) at r.t for 4h. Tiie mixture was evaporated and azeotcoped with toluene. Hie 
crude was purified by preparative HPLC (started with isocratic acetonitrile/buffer 60/40 
and then the acetonitrile concentration was iacreased to 100%, the buffer was a mixture of 
acetonitrile/water 10^0 and ammonium acetate (0.1 M, column KR-100-7-C8, 50 mmX 
250 rrnn. , flow 40 m Vynm) . The product containing fractions were pooled and the 
acetonitrile was removed by evaporation. EtOAc (10 ml) was added and the organic phase 
was washed with two portions of brine and dried (MgS04). The solvent was removed by 
evaporation to give 3.825 g of [4-(2-{[2-(naethoxycarbonyl)phenyl]thio}ethyl)phenoxy]- 
acetic acid (yield for two steps 63.9% overall). 

^HNMR (500MHz, CDCfe): 5 2.82 (t, 2H), 3.15 (t, 2H), 3.82 (s, 3H), 4.35 (s, 2H), 6.78 (d, 
2H), 7,18 (d, 2H), 7.23 (t, IH), 7.51 (d, IH), 7.55 (t, IH), 7.85 (d, IH). 

c) [4-(2-{[2-(Methoxycarbonyl)phenyl]thio}ethyl)phenoxy]acetic acid (0.250 g, 0.722 
mrnol) was dissolved in DCM (10 ml), i\r-(2-fluorobenzyl)ethanamine (0.105 g, 0.686 
noonol) was added. iV'-[(lff-l,2,3-beiizotriazol-l-yloxy)(dimethylamino)n3ethylen^^ 
mefhylmethanaminium tetrafluoroborate (0.255 g, 0.0.794 mmol) and N-eOxyhNJ^- 
diisopropylamine (0, 187 g, 1.443 mmol) were added. The solution was stirred for 2 hours 
at room tercperature. The crude was purified by flash chromatography (started with 
isocratic DCM 100% and then the MeOH concentration was iacreased from 0.5% to 20%, 
(silica gel 60 0.004-0.063 mm). The product containing fractions were pooled and the 
BtOAc was removed by evaporation. The substance needed to be purified once more and it 
was purified by preparative HPLC (started with isocratic acetonitrile/buffer 60/40 and then 
the acetonitrile concentration was increased to 100%, the buffer was a mixture of 
acetonitrile/water 10/90 and annnonium acetate (0.1 M, column KR-100-7-C8, 50 mmX 
250 mm, flow 40 nd/min). The product containing fractions were pooled and the 
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acetonitrile was recooved by evaporadon. The ammoiiiuin acetate was removed by freeze 
dryiag the product overnight to give 0. 1 g of methyl 2-{[2-(4-{2-[ethyl(2- 
fluorobeiizyl)aiiiiQo]~2-oxoethoxy}phenyl)ethyl]tMo}beii^ (yield 29.1%). 



^HNMR (Rotamers, 500 MHz, CDCI3): 5 1.03-1.23 (bm, 3H), 2.95 (q, 2H), 3.15 (q, 2H), 
3.40 (m, 2H), 3.9 (s, 3H), 4.6-4.8 (bm, 4H), 6.75-6.95 (m, 2H), 6.97-7.5 (m, 91^), 7.97 (d. 



d) Methyl 2-{[2-(4-{2-[ethyl(2-fluorobeQzyl)amino]-2-oxoetiaoxy}pte^ 
benzoate was dissolved in a mixture of TEIF (freshly distilled)/ water (2/1, 3 ml), Lithiuim 
hydroxide (0.015 g, 0.629 Trmiol) was added. The reaction was performed in a single node 
microwave oven (5 rrm, 150 deg). THF was ranDved by evaporation. Water was added 
(lOnd) and the basic water phase was washed with diethyl ether (2 X 10 ml). Addition of 
HCl (2 ml, 1 M, pH 1). Hie water phase was extracted with two portions of DCM (20 ml), 
the organic phase was dried (MgS04) and the solvent was removed by evaporation to give 
0.095 g of 2-{[2-(4-{2-[ethyl(2-fluorobenzyl)amino3-2-oxoethoxy}phenyl)ethyri- 
thio}benzoic acid (yield 96.9%) 

^HNMR (Rotamers, 400 MHz, CDCI3): 8 1.02-1.25 (bm, 3H), 2.95 (q, 2H), 3.15 (q, 2H), 
3.42 (m, 2H), 4.60-4.80 (bm, 4H), 6.75-6.95 (m, 2H), 6,95-7.5 (m, 9H), 8.1 (d, IH). 

RxaTnplft 14 

a) Te/t-butyl (4-{2-[(methylsu]fonyl)oxy]ethyl}phenoxy)acetate (5.454 g, 17.347 mmol) 
was dissolved in acetonitrile (100 ml), methyl 2-mercaptobenzoate (3.502 g, 20.816 mmol) 
and dipotassium carbonate (4.795 g, 34.694 mmol) was added. The solution was stirred for 
10 hours at 60 °C. BtOAc (40 ml) was added and the organic phase was washed with two 
portions of brine (2 X 40 ml, aq). The organic layer was dried (MgS04) and the solvent 
was removed by evaporation to give 6.931 g crade of methyl 2-({2-[4-(2-^err-butoxy-2- 
oxoethoxy)phenyIlethyl}thio)benzoate. The crude was used in the next step without further 
purification. 



IH). 



b) Methyl 2-({2-[4-(2-te/t-butoxy-2-oxoethDxy)phenyl]efhyl}thio)benzoate (4.630 g, 
1 1.502 nomol) was take up in DCM (50 ml) and treated with trifluoroacetic acid (44.40 g. 
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389.405 mmol) at r.t for 4h. The inixture was evaporated and azeotroped with toluene. The 
crude was purified by preparative HPLC (started with isocratic acetonitrile/buffer 60/40 
and then the acetonitrile concentration was increased to 100%, the buffer was a nrixtore of 
acetonitrile/water 10/90 and ammonium acetate (0.1 M, column KR-100-7-C8, 50 mmX 
250 mm, flow 40 mlAnin). The product containing fractions were pooled and the 
acetonitrile was removed by evaporation. EtOAc (10 ml) was added and the organic phase 
was washed with two portions of brine and dried (MgS04). The solvent was removed by 
evaporation to give 3.825 g of [4-(2-{[2-(methDxycarbonyl)pheayl]thio}ethyl)- 
phenoxy]acetic acid (yield fot two steps 63.9% overall). 

^HNMR (500 MHz, CDCI3): 5 2.82 (t, 2H), 3.15 (t, 2H). 3.82 (s, 3H), 4.35 (s, 2H), 6.78 (d. 
2H), 7.18 (d, 2H), 7.23 (t, IH). 7.51 (d, IH), 7.55 (t, IH), 7.85 (d, IH). 

c) [4-(2-{[2-(methoxycarbonyl)phenyl]thio }ethyl)phenoxy]acetic acid (0.250 g, 0.722 
mmol) was dissolved inDCM (10 ml) and JV-(2-chlorobenzyl)-A^ethylamine (0.116 g, 
0.686 mmol) was added. iV.[(lH-l,2.3-Benzotriazol-l-yloxy)(djmethylamino)methylene]- 
i\^-methyhnethanaminium tetrafluoroborate (0.255 g, 0.0.794 mmol) and N-ethyl-NJf- 
diisopropylamine (0.187 g, 1.443 mmol) were added. The solution was stirred for 2 hours 
at room ten5)erature. The crude was purified by flash chromatography (started with 
isocratic DCM 100% and then the MeOH concentration was increased from 0.5% to 20%, 
(silica gel 60 0.004-0.063 mm). The product containing fractions were pooled and the 
EtOAc was removed by evaporation. The substance needed to be purified once more and it 
was purified by preparative HPLC (started with isocratic acetonitrileAjuffer 60/40 and then 
the acetonitrile concentration was increased to 100%, the buffer was a mixturo of 
acetonitrile/water 10/90 and ammonium acetate (0.1 M, cohmm KR-100-7-C8, 50 mmX 
250 mm, flow 40 ml/min). The product containing fractions were pooled and the 
acetonitrile was removed by ev^oration. The ammonium acetate was rranoved by freeze 
drying the product overnight to give 0.111 g of methyl 2-{[2-(4-{2-[(2- 
chlorobenzyl)(ethyl)amino]-2-oxoethoxy}phenyl)ethyl]thio}benzoate (yield 30.9%). 

^HNMR (Rotamers, 500 MHz, CDCfe): 5 1.10-1-25 (bm, 3H), 2.95 (m, 2H), 3.15 (m, 2H), 
3.40 (m, 2H), 3.9 (s, 3H), 4.6-4.8 (bm, 4H). 6.75-6.95 (m, 2H), 7.02-7.5 (m, 9H), 7.95 (d, 
IH). 
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d) Methyl 2-{[2-(4-{2-[(2-cmorobeB2yl)(ethyl)ammo]-2-oxoeflK)xy}phenyl)e&^^ }- 
benzoate was dissolved in a mixture of THF (freshly distilled)/ water (2/1, 3 ml), Lithiuim 
hydroxide (0.015 g, 0.629 idxddI) was added. The reaction was performed m a single node 
microwave oven (5 min, 150 deg). THF was removed by evaporation. Water was added 
(10ml) and the basic water phase was washed with diethyl ether (2 X 10 ml). Addition of 
HCl (2 ml, 1 M, pH 1). The water phase was extracted with two portions of DCM (20 ml). 
The organic phase was dried (MgS04) and the solvent was removed by evaporation to give 
0.103 g of 2-{[2-(4-{2-[(2-chtorobOTzyl)(ethyl)ainino]-2-oxoethDxy}phenyl)ethyIlthio}- 

benzoic acid (yield 95.5%) 

^HNMR (Rotamers, 400 MHz, CDCI3): 5 1.07-1.25 (bm, 3H), 2.95 (m, 2H), 3.15 (m, 2H), 
3.42 (m, 2H), 4.62-4.85 (bm, 4H), 6.75-6.95 (m. 2H), 7.02-7.5 (m, 9H), 8.1 (d, IH). 

Biological activity 
Formulations 

ConqjOTinds were dissolved inDMSO to obtain 16 mM stock solutions. BefDre assays, 
stock solutions were further diluted in DMSO and culture media. 



(ffiNERAL CHEMICALS AND REAGENTS 

Luciferase assay reagent was purchased ftomPackard, USA. Restriction Enzymes w«e 
from Bodiringar and Vent polymerase from New England Biolabs. 

rRT T. LINES AND CELL CULTURE CONDITIONS 

U2-OS, (Osteogenic sarcoma. Human) was purchased fixim ATCC, USA. Cells w^e 
ejq)anded and refrozen in batches from passage niraiber six. Cells were cultured in 
Dulbecco's modified Eagle medium (DMBM) with 25 nM glucose, 2 nM glutamine or 4 
nM I^alanyl-L-glutamine,10% fetal calf serum, at 5% CO2. Phosphate buffered saline 
(PBS) without addition of calcium or magnesium was used. AO. ceU culture reagents w«e 
from Gibco (USA) and 96-well cell culture plates were purchased from Wallach. 



wo 2004/000294 ^^/GB2003/002591 

47 



PLASMID CONSTRUCTS FOR HETEROLOGOUS EXPRESSION 
Standard recombinant DNA techniques were carried out as described by Ausabel (7). The 
Luciferase reporter vector, pGLSUAS (clone consists of five copies of the GAL4 DNA 
binding sequence, 5'-CGACGGAGTACTGTCCTCCGAGCT-3', cloned into the 
Sacl/Xhol sites of pGL3-PromDter (Promega). The Sacl/Xhol fragment carrying the UAS 
sites was coixstructed usmg annealed overlapping oligonucleotides. 

Expression vectors used are based \xpon pSG5 (Stratagene). All vectors contain an 
EcoRI/Nhel fragment encoding the DNA binding domam of GAL4 (encoding amino acid 
positions 1-145 of database accession number P04386) fiallowed by an in-frame fusion to 
fragment encoding the nuclear localisation sequence fromT antigen of Polyoma Virus. 
The nuclear localisation sequence was constructed using annealed overlapping 
oligonucleotides creating Nhel/Kpnl sticky ends 

(5'-CTAGCGCrcCTAGAAGAAACGCAAGGTrGGTAC-3'). The ligandbindmg 
domanis from human and mouse PPARa and haiman and mouse PPARy were PGR 
an^lified as KpnI/BamHI fragments and cloned in frame to the GAL4 DNA binding 
domain and the nuclear locaHsation sequence. The sequence of all plasmid constructs use 
w^ confirmed by sequencing. 

The following expression vectors were used for transient transfections: 



vector 


encoded PPAR subtype 


sequence tefereoce^ 


pSGGALbPPa 


human PPARa 


S74349,nt 625-1530 


pSGGALmPPa 


murine PP ARoc 


X57638,nt 668-1573 


pSGGALhPPg 


human PPARy 


U63415, nt 613-1518 


pSGGALmPPg 


nairine PPARy 


U(»138, nt 652-1577 
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was 
in 



^ refers to nucleotide positions of data base entry used to e;q>ress the ligand binding 

domain. 

TEIANSIBNT TRANSFBCTIONS 

Rozen stocks of cells fix)m passage number six were thawed and expanded to passage 
nmnber eight before transfections. Confluent cells wrae trypsinised, washed and pelleted 
by centrifugation at 270xg fot 2 minutes. The cell pellet was resuspended in cold PBS to a 
cell concentration of about 18 x 10« ceUs/ml. After addition of DNA, ihe cell suspension 
incubated on ice for approximately 5 minutes before electroporation at 230 V, 960 liP 
Biorad's Gene Pulser™ in 0.5 ml batches. A total of 50 fig DNA was added to eacb 
batch of 0.5 ml cells, including 2.5 fig expression vector, 25 ng reporter vector and 22.5 /ig 
unspecific DNA (pBhiescript, Stratagene). 

After electroporation, cells were dfluted to a conc«iti»tion of 320'000 cellsAnl in DMEM 
without phenol red, and ^proximately 25'000 cells/well were seeded in 96-wen plates. In 
order to aUow cells to recover, seeded plates were mcubated at STC for 3-4 hours before 
addition of test con?)Ounds. In assays for PPARo, tiie cell medium was supplemented with 
lesin-charcoal stripped fetal calf serum (PCS) in order to avoid background activation by 
fatty acid components of die PCS. The resin-charcoal stripped PCS was produced as 
follows; for 500 ml of heat-inactivated PCS, 10 g charcoal and 25 g Bio-Rad Analytical 
Grade Anion Exchange Resin 200-400 mesh were added, and the solution was kept on a 
magnetic stirrer at room tenqierature over night. The folio wmg day, the PCS was 
centrifuged and the stripping procedure was repeated for 4-6 hours. Afto" the second 
treatment, tb& PCS was ceatrifuged and filter sterilised in order to remove remnants of 
charcoal and resin 
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ASSAY PROCEDURE 

Stock solations of coicpoimds in DMSO were diluted in appropriate concentration ranges 
in master plates. From master plates, corDpoxmds were diluted in culture media to obtain 
test con5)Ound solutions for final doses. 

After adjustment of the amount of cell medium to 75 fil in each well, 50 fil test conq)Ound 
solution was added. Transiently transfected cells were exposed to confounds for at)OUt 24 
hours before the luciferase detection assay was performed. R>r luciferase assays, 100 fil of 
assay reagent was added manually to each well and plates were left for approximately 20 
ncunutes in order to allow lysis of the cells. After lysis, luciferase activity was measmred in 
a 1420 Multiwell counter, Victor, from Wallach 

Reference compounds 

The TZD pioghtazone was used as reference substance fox activation of both human and 
murine PPARy- 5,8,1 1,14-Bicosatetrayonic acid (BTYA) was used as reference substance 
for human PP ARoc 

Calculations and analysis 

For calculation of EC50 values, a concentration-effect curve was established. Values used 
were derived from the average of two or three independent naeasurements (after subtraction 
of the background average value) and were e:?qpressed as the percentage of the maximal 
activation obtained by the reference confound. Values were plotted against the logarithm 
of the test compound concentration. BC5Q values were estimated by linear intercalation 
between the data poiats and calculatiug the concentration required to achieve 50% of the 
maximal activation obtained by the reference compound. 

The coiqpounds of formula I have an BC50 of less than 50Mmol/l for PPARa and preferred 
con^rauods have an BC50 of less than 5p.mol/L For example the EC50S of some of the 
Bxanoples for human PPAR alpha are: 



wo 2004/000294 |^^/GB2003/002591 

50 



Exanq)le 3 0.499pmol/l; and 
Examples 0.048 ]Uinol/L 
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Claims 

1. A coitqxDund of fonnula I 




COgH 



I 



wherein n is 0, 1 or 2; 

represents halo, a Ci^aBcyl group which is optionaUy substituted by one or more 
fluoro, a CMaDcoxy group which is optionally substituted by one or more fluoro and 
wherein when n is 2 the substituents may be tibe same or different; 
R* represents an unbranched C2-7alkyl group; 
R' represents H or OCH3; and 
W represents O or S; 

and phannaceutica]ly acceptable salts and prodrugs fheaieof. 

2. A coiqpound according to claim 1 wherein W is O. 

3. A con^jound according to claim 1 wherein W is S. 

4. A con[q>ound selected frono: 

242<4-{2-[ethyK2-fluorobaizyl)amino]-2-oxoethoxy)phenyl)ethDxy]benzoicacid; 
2-[2-(4-{2-[(2AdifluorobeDzyI)(heptyl)ainino]-2-K)xoetboxy}-3-mBthoxyphenyl)- 

ethoxylbenzoic acid; 

2.[2K4-{24(4-cMorobenzyl)(ethyl)amino]-2-oxoeaoxy}phenyl)ethylthio3benzoicacid; 

2-[2-(4-{2-[(4-chlorobenzyl)(ethyl)aniino]-2-oxoeflioxy}phenyl)ethoxy]ben2oicacid; 

242-(4-{2-[ethyK4-trifluoron3ethylbenzyl)amjno]-2-oxoethDxy}pheny])ethDxy]benzoic 

2-[2-(4-{2-[elhyl(4-trifluoromethylbenzyl)amino]-2-oxoethoxy}pheny])ethylthio]be 

^ {2-[4-(2- {butyl[2-fIuoro-4-(trifluoronKthyl)benzyl]ainino )-2-oxoethoxy)phenyIi- 

ethoxy}benzoic acid; ,^.1.11. • a 

2-[2-(4-{2-[(2Adifluoiobenzyl)(propyI)amino]-2-oxoethoxy}phenyl)ethoxy]benzoicacid; 

2-[2-(4-{2-[benzyl(ethyl)aminD]-2-oxoethoxy)phenyl)ethoxy]benzoicacid; 
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2-{[2-(4-{2-l>n2yl(efhyl)anmio]-2-oxoetboxy}pheayl)ethygtMo}be^ 

2-[2<4-{24(4-?er?-butyIbe)izyl)(ethyl)ai]3j3io]-2-oxoetlioxy}phenyl)eliioxy]ben^^ 

2-[2<4-{2-[ethyl(4-fluorobenzyl)aiimio]-2-oxoethoxy}pheiiyl)ethoxy]bexizoicacid; 

2-{[2<4-{2-[etiiyl(2-fluorobenzyl)ainino]-2-oxoe1iioxy}phenyl)eiaiyl]thio}benM 

2-{[2<4-{2-[(2-cMorobeiizyl)(ethyl)aniino]-2-oxoethoxy}phenyl)elliyl]^^ 

and pharmaceutically acceptable salts thereof. 

5. A phannaceutical fonnulation comprising a con^iound according to any preceding 
claim in admixture witii pharmaceuticaUy acceptable adjuvants, diluents and/or carriers. 

6. A method of treating or preventing insulin resistance con^jrising the administratiDn of 
acon^onnd according to any one of clauns 1 to 4 to amaramal in need thereof. 

7. The use of a compound accordmg to any one of claims 1 to 4 in the mamtf acture of a 
medicament for the treatment of insulin resistance. 

8. A process to prepare a conqwnnd of formula I which comprises reacting a componnd of 
formula n 




COPG 

II 



in which R\ R^R^Wand n are as previously defined and PG represents a protecting 
group for a carboxylic hydroxy group with a de-protecting agent. 

9. A conqjound of formula II as described in claim 8. 

10. A combination treatment con^nising a compound according to any one of claims 1 tt 
in combination with another therapeutic ageat that is useful in the treatment of disorders 
associated with the development and progress of afliarosclerosis such as hypertension, 
hyi^rhpidaemias, dyslipidaemias, diabetes and obesity. 
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